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P  E  E  F  A  C  E  . 


During  the  writer's  experience  as  a  teacher  he  has  felt  the 
great  necessity  of  a  comprehensive  work  on  Deformities.  To 
produce  a  book  with  subjects  systematically  arranged,  and 
with  a  clear  and  concise  delineation;  brief,  yet  sufficiently 
elaborate  to  cover  the  ground,  has  been  the  aim  of  the  author 
in  preparing  this  work. 

The  book  comprises  many  subjects  not  ordinarily  included 
in  works  on  orthopedic  surgery.  They  have  been  incorpor- 
ated here  in  order  that  the  work  should  comprehend  nearly 
all  deformities  that  may  be  met  with  in  general  practice. 

The  chapters  that  contain  subjects  that  are  of  rare  occur- 
rence, and  especially  those  in  which  treatment  is  of  but  little 
avail,  are  handled  briefly,  while  those  deformities  which  are 
of  common  occurrence  are  detailed  at  considerable  length. 

The  routine  followed  in  writing  of  each  deformity  is  as 
follows:  Definition,  Synonyms,  Etiology,  Morbid  Anatomy  or 
Pathology,  Symptoms,  Diagnosis,  Prognosis  and  Treatment. 

Under  treatment,  much  consideration  has  been  given  to 
the^^r^y^jn^^'wi  of  deformities,  as  well  as  to  their  correction. 
Medical  treatment,  the  treatment  by  the  use  of  mechanical 
appliances,  and  the  operative  treatment  have  received  a  care- 
ful delineation. 

Theoretical  matter,  and  much  technical  matter,  has 
been  purposely  omitted,  and  practical  facts  elucidated  which 
are  in  accordance  with  the  writer's  experience  in  practice. 

It  has  been  the  author's  aim  to  prepare  a  text-book  on 
orthopedic  surgery  which  shoidd  be  of  assistance  lo  tlu^  senior 
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classes  in  Medical  Colleges,  and  a  helpful  work  for  the  use 
of  practitioners  whose  experience  with  deformities  has  been 
limited. 

In  addition  to  the  matter  usually  contained  in  works  on 
orthopedic  surgery,  the  waiter  has  given  in  detail  a  description 
of  congenital  deformities,  and  a  general  consideration  of 
hernia.  These  features,  in  the  author's  judgment,  will  greatly 
increase  the  value  of  the  work. 

Due  acknowledgment  is  hereby  given  to  the  works  of 
Young,  Bradford  and  Lovett,  Tubby,  and  the  Transactions  of 
the  American  Orthopedic  Association. 

THE  AUTHOR. 

103  State  Street,   Chicago,  April,  1898. 
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CHAPTER    I 


INTRODUCTION. 

Orthopedic  Surgery — History,  Derivation,  The  Orthopedic  Practice. 

For  at  least  one  hundred  and  fifty  years  the  term  Ortho- 
pedic surgery  has  been  in  use,  yet  the  boundary  lines  of  the 
specialty  have  not  been  clearly  defined. 

Andry,  of  Paris,  who  has  been  generally  regarded  as  the 
founder  of  this  branch  of  surgerj-,  declares  that  orthopedic 
means  "  to  make  a  child  straight.  Gr.  orthos  straight,  and 
pals,  a  child."  Sayer  of  Ncav  York,  in  writing  on  the  subject 
says,  "  that  orthopedia  being  derived  from  two  words,  ex- 
presses in  one  term  the  design  I  propose  which  is  to  teach 
the  different  methods  of  preventing,  and  correcting  the  de- 
formities in  children."  Gibney,  in  a  more  recent  work,  says, 
"  the  more  generally  accepted  definition,  is  that  branch  of 
surgery  which  has  to  do  with  preventing  and  correcting  de- 
formities." 

Some  authors  have  made  mechanical  orthopedics,  syn- 
onymous with  orthopedic  surgery,  and  hence  they  consider  it 
sufficient  only  to  be  a  good  instrument  maker  or  a  good 
mechanic.  Andry  never  intended  to  limit  this  specialty  to  the 
correcting  of  deformities  solely  by  mechanical  appliances. 

There  are  numerous  deformities  which  can  only  be  cor- 
rected by  surgical  operation,  and  require  the  attention  of  one 
who  is  well  skilled  in  operative  procedure.  In  many  cases 
secondary  operations  are  necessary  before  relief  can  be  ob- 
tained. In  some  cases  the  relief  of  the  deformity  will  depend 
upon  an  operation  performed  on  a  remote  part  of  the  body, 
that  the  cause  may  be  removed. 
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One  who  can  recognize  a  condition  or  disease,  which,  if 
it  continues  to  exist  has  a  tendency  to  produce  deformity,  and 
can  institute  the  proper  treatment  for  its  relief,  practices 
orthopedic  surgery.  He  who  operates  for  the  relief  of  any  de- 
formity in  children  or  adults,  practices  orthopedic  surgery. 

In  general  the  orthopedic  surgeon  must  be  skilled  in  diag- 
nosis, and  must  be  familiar  with  the  clinical  history  of  dis- 
eases, which  have  a  tendency  to  produce  deformity.  He  must, 
bv  judicious  treatment,  strive  to  cure  the  predisposing  lesion 
as  well  as  to  correct  the  deformity.  The  methods  of  treatment 
mav  be  either  medical,  surgical,  mechanical,  or  moral.  Many 
cases  require  all  these  methods  combined. 

Deformities  that  arise  during  the  period  of  intra-uterine 
life,  enter  so  largely  into  the  consideration  of  orthopedic  sub- 
jects, that  the  author  desires  to  deviate  somewhat  from  the  or- 
dinary plan  followed  in  a  treatise  on  these  subjects,  and  briefly 
ioueli  upon  them  in  this  work. 
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DEFINITIONS  AND  CLASSIFICATION. 

Orthopedic    Surgery — Deformity — Congenital — Acquired — Malformation — Dis- 
tortion— Monster. 

O I'thopadlo  surgery  treats  of  the  causes,  the  prevention  and 
the  correction  of  deformities  in  the  human  body. 

Deformity  is  a  morbid  alteration  in  the  form  of  some  part 
of  the  body,     (Dimglison.) 

Deformities  are  either  congenital  or  acquired.  A  congen- 
ital deformity  is  one  that  exists  at  the  time  ofhirth;  an  acquired 
deformity  is  one  that  is  developed  subsequent  to  hirth. 

Cono^enital  deformities  mav  be  considered  as  either  mal- 
formations  or  distortions. 

A  congenital  malformation  is  a  morbid  alteration  in  the 
embryo  in  which  there  is  an  excess  or  arrest  of  groAvth,  a 
doubling  or  an  imperfect  closure  of  embryonic  tissues. 

A  congenital  distortion  is  one  in  which  the  normal  con- 
tour of  the  body  is  diverted  or  twisted  out  of  shape. 

A  "monster  is  an  organized  being  having  an  extraordinary 
vice  of  conformation,  or  a  preternatural  perversion  of  every 
part,  or  of  certain  parts  only.      (Dunglison.) 

The  term  monster  or  monstrosity  is  understood  as  being 
nearl}'  synonymous  Avith  that  of  malformation.  The  former, 
however,  is  more  often  used  to  denote  an  extreme  degree  of 
perversion  in  congenital  deformity. 


SECTION  II. 
CONGENITAL  DEFORMITIES. 


CHAPTEU    I. 


CLASSIFICATION  OF  CONGENITAL  DI]FORMITIES. 

Complete  consideration  of  all  the  congenital  deformities 
would  bebvfar  too  extensive  to  come  within  the  scope  of  a  text 
book  on  orthopedic  surgery. 

For  a  more  complete  detail  of  these  subjects  the  reader  is 
referred  to  works  on  teratology. 

Classification  only  according  to  the  manner  of  production 
will  be  attempted,  showing  the  connection  between  the  more 
common  cases  and  those  of  a  more  complex  nature.     Treat- 
ment will  be  considered  briefly  where  it  is  admissible. 

In  the  following  pages,  monsters  will  be  considered  under 
the  heading  of  malformations. 

In  the  following  tabulation,  the  classification  embraces 
the  main  varieties  of  malformations.  It  presents  at  a  glance 
a  simple  plan  of  arrangement  of  the  subjects,  which  is  based 
upon  the  manner  of  deviation  from  the  normal  development. 

While  the  table  does  not  give  in  detail  every  possible 
deviation,  it  is  probable  that  it  will  comprehend  within  its 
scope  nearly  every  case  that  may  be  met  Avith  in  practice. 

Each  of  the  subjects  herein  contained  will  receive  due 
consideration  in  the  following  chapters  of  this  section. 
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CHAPTER    II 


MALFORMATIONS. 

General  Consideration  of  their  Etiology — Formation  of  the  Blastodermic  Mem- 
brane, Epiblast,  Hypoblast,  Mesoblast — Experimental  Teratology — Mechan- 
ical Influence — Maternal  Influence — Heredity. 

In  treating  of  nialforinatioiis  we  must  necessarily  con- 
sider  briefly  the  earliest  development  of  the  human  body. 
The  earliest  develoj^ment  of  animal  structure  is  from  the 
embryo.  Beginning  with  a  cell  matrix,  there  is  a  gradual 
change  in,  and  proliferation  of  embyonic  cells  until  the 
body  assumes  definite  form.  It  is  during  this  period,  or  about 
the  first  three  months  of  intra-uterine  existence,  that  a  devi- 
ation from  the  normal  development  begins,  resulting  in  con- 
genital deformity. 

Segmentation  in  the  embryo  takes  place  about  the  thir- 
teenth day  after  fecundation,  and  afterwards  the  blastoder- 
mic cells  form  and  are  arranged  into  the  blastodermic  mem- 
brane. The  blastoderm  is  split  into  an  external  or  serous 
layer,  and  an  internal  or  mucous  layer.  The  intermediate 
layer  is  formed  by  a  genesis  of  cells  from  the  two  opposite 
surfaces  of  the  above  named  layers.  The  three  layers  of  the 
blastoderm  have  been  called  the  epiblast,  hypoblast  and 
mesoblast,  and  from  these  the  structures  of  the  new  body  are 
formed.  A  regular  and  symmetrical  proliferation,  or  fold- 
ing and  uniting  of  the  cells  of  these  membranes  results  in 
a  regular  and  symmetrically  formed  body;  a  failure  in  this 
process  gives  rise  to  congenital  deformity. 

Experimental  teratology  has  of  late  cast  much  light  upon 
this  subject,  and  the  possibility  of  the  artificial  production  of 
deformity.  While  the  experimental  investigations  have  been 
limited  to  the  lower  forms,  and  the  residts  cannot  be  directly 
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applied  to  man,  yet  they  are  of  value  in  pointing  out  similar 
changes  which  may  take  place  in  the  human  embryo. 

Mechanical  Influence. 

Geoffrey  Saint-Hilaire  was  among  the  first  to  experiment. 
He  succeeded  in  modifying  chick  embryos  by  different  positions 
of  the  egg  while  hatching.  Teharzik  placed  eggs  vertically ; 
and,  in  some  cases  with  the  larger  end  uppermost,  and  in 
others,  the  smaller;  with  the  result  that  increased  nutrition 
of  either  head  or  tail  in  the  lower  end  of  the  egg  was  plainly 
manifested.  Dareste  produced  many  malformations,  such 
as  exancephalus,  cyclocephalus,  spina  bifitla,  etc.,  by  having 
the  eggs  violently  shaken  by  a  machine  for  some  twenty 
minutes  before  incubation.  Wilson  claims  to  have  produced 
many  malformations,  and  also  double  monsters,  by  shaking 
the  embryo  during  the  time  of  earlv  cell  division.  Duesch 
and  Richter  were  able  to  produce  dwarfs  and  other  mon- 
strosities by  a  continuous  slight  elevation  of  temperature 
while  hatching.  Girlach  influenced  the  uiedium  of  ONAgen 
on  eggs  and  was  able  to  produce  monstrosities  of  various 
shapes. 

In  reviewing  these  experiments  one  is  impressed  with  the 
fact  that  certain  mechanical  influences  brought  to  bear  on 
the  embryo,  such  as  violent  agitation,  thermic  variations,  re- 
stricted oxygen,  and  disturbed  nutrition  are  capable  of  pro- 
ducing an  effect  on  the  earlier  embryonic  cell- mass,  and  in- 
ducing deviations  from  the  normal  ty2:)e.  We  can  readily  un- 
derstand how  the  same  morbid  changes  can  take  place  in  the 
human  embryo,  from  agitation  or  profound  excitement,  same- 
ness of  position,  high  or  low  temperature  in  the  mother,  and 
accidents  of  various  kinds  during  the  earliest  weeks  of  preg- 
nancy, which  may  act  as  mechanical  influences  in  causing 
deformity.  There  is,  however,  much  to  be  proven  in  this 
connection. 
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Maternal  Impressions. 

The  influence  of  maternal  impressions  in  the  causation  of 
malformations,  is  largely  a  matter  of  individual  opinion. 
It  is  denied  by  some  observers,  while  many  others  believe 
in  it.  I  need  hardly  add  that  it  is  a  very  general  popular  be- 
lief, supported  by  numerous  cases.  Most  authors  admit  that 
the  hereditary  forces  which  normally  reproduce  typical  forms 
may  be  checked  or  diverted  by  other  forces,  which  exert  a 
profoundly  abnormal  influence,  chiefly  through  the  nervous 
system.  There  is  undoubtedly  some  functional  and  struct- 
ural connection  betAveen  the  body  of  the  mother  and  the  new 
germ  cells,  but  just  what  the  connection  is,  or  how  a  sudden 
emotion  on  the  part  of  the  mother  can  mark  the  child,  science 
has  yet  to  determine. 

Heredity. 

Heredity,  undoubtedly  has  much  to  do  with  certain  cases 
of  malformation,  as  in  many  instances  the  deformity  can  be 
traced  through  previous  generations.  In  some  families  the 
peculiarity  might  be  absent  for  one  or  more  generations  and 
make  its  appearance  later.  The  hereditary  tendency  may 
manifest  itself  more  strongly  in  some  members  of  the 
family  than  in  others.  The  transmutation  is  liable  to  occur 
either  through  the  male  or  female. 

Barn,  in  his  experiments  with  fresh  eggs,  substantiates 
the  fact  that  the  ovaries  of  certain  females  showed  a  special 
tendency  to  yield  double  monsters,  the  predisposition  remain- 
ing constant  and  unchanged,  notwithstanding  the  fact  that 
the  male  had  been  changed.  According  to  Herrick,  heredity 
figures  as  a  predisposing  factor  in  some  obscure  Avay,  but 
the  exact  methods  of  transmission  has  not  as  yet  been 
pointed  out. 
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EXCESSIVE  GROWTH. 

G  i ants — Congenital  Hy per t roph  y — A cromegal  y — El  eph antiasis . 

Giants. 

Giants  are  persons  of  extraordinary  growth,  reaching  a 
height  of  more  than  seven  feet.  The  body  is  generally  well 
proportioned  with  the  exception  of  the  head,  which  is  usually 
undersized,  as  compared  with  the  rest  of  the  body.  The  giant 
growth  is  well  distributed  throughout  the  body.  The  face  is 
in  proportion  to  the  head;  the  hands  and  feet  in  proportion  to 
the  body;  and  the  outline  of  the  bones  and  body  in  general  are 
symmetrical.  The  growth  is  usually  reached  at  the  ao'e  of 
twenty-one.  These  are  examples  of  true  giantism;  as  a  rule 
they  remain  thin  and  spare.  When  born  they  are  usually  of 
ordinary  size  and  the  parents  probably  of  medium  stature. 

Observation  goes  to  show  that,  generally  speaking,  large 
offspring  are  from  large  parents,  but  it  is  seldom  the  case  with 
giants.  They  are  generally  sterile  and  short  lived.  Tlie  ten- 
dency to  excessive  growth  is  present  from  birth  and  there  is 
no  preventive  treatment  known. 

Congenital  Hypertrophy. 

Congenital  Hypertrojihy  can  occur  in  a  part  of  the  body, 
as  in  either  the  lateral  half  of  the  body,  in  a  leg,  a  finger  or  a 
toe.  Growth,  or  excessive  development  of  a  part,  may  reach 
an  extraordinary  degree,  while  all  otiier  parts  of  the  body  re- 
main normal.  Tiie  teiidency  to  overgroAvth  begins  in  the  em- 
bryo; but,  as  a  rule,  it  is  not  manifested  at  birth.  (Roswell 
Park,  Trealise  on  Surgery.) 
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As  the  child  grows,  the  hypertrophy  gradually  becomes 
evident.  The  excessive  development  is  in  all  the  structures 
of  the  part,  and  where  it  occurs  in  the  lateral  half  of  the  body, 
or  in  an  extremitv,  care  must  be  exercised  lest  the  diagnosis 
is  made  one  of  atrophy  of  the  normal  limb  instead  of  hvper- 
trophy  of  the  corresponding  one.      The  excessive  groAvth  con- 


Fig.  1.    Congenital  hypertrophy  of  the  lower  extremities. 
(Case  of  Dr.  Graefe.) 

tinues    till   adult   life,   and   attains   great   proportions  without 
participation  of  the  adjacent  parts. 

Hypertrophy  should  not  be  mistaken  for  asymmetry  in  the 
adult.  Measurements  have  been  made  by  Hunt,  Wright, 
Cox,  Morton,  and  others,  of  a  large  number  of  males,  and  they 
found  a  difference  in  the  length  of  the  lower  extremities  of 
from  one-eighth  to  one  inch  as  a  norjual  characteristic. 
Asymmetry  occurs  in  some  degree  in  a  large  percentage  of 
liuman  beings,  there  being  few  persons  Avhose  extremities 
are  of  exaclly  llic  same  length  and  size. 
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Treatment,  The  treatment  in  mild  cases  consists  in 
restoring  symmetry  and  equilibrium  by  artificial  means.  To 
prevent   lateral    curvature,    braces    should   be   worn,  and  the 


Fig.  2.    Congenital  hypertrophy  of  the  lateral 
half  of  the  body. 

shorter  leg  should  be  lengthened  artificially  to  correspond 
with  the  other,  and  in  this  way  assist  in  nminlaining  the 
equilibrium  of  the  body. 
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In  severe  cases  amputation  is  the  only  effectual  remedy. 
This  should  be  resorted  to  early,  provided  it  is  an  extremity, 
or  one  or  more  digits.  It  is  best  to  operate  in  early  childhood 
before  the  patient  arrives  at    an  age  when  the  deformily   will 


Fig.  3.     Congenital  hypertrophy  of  the  middle  finger  in  a  boy 
thirteen  years  old.     (Ridlon.) 


cause  mental  distress.  Treatmentby  pressure,  to  diminish  the 
amount  of  nourishment  in  the  liypertrophied  part,  lias  been 
practiced,  but  witliout  marlced  success. 
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Acromegaly. 

Acromegaly  >s  a  progressive  increase  or  overgrowth  of  llie 
bones,  nniscles,  nerves,  connective  lissne  and  vascular  organs 


Fig.  4.     Acromegaly.     Circumference  of  liead  thirty  inclic! 
Enormous  development  of  the  bones. 


36  CONGENITAL  DEFORMITIES. 

in  the  whole  body;  and  i«  usually  most  manliest  in  adult  life. 
The  over  development  is  in  lateral  dimensions;  and,  though 
nearly  symmetrical,  is  mo«t  marked  in  cancellous  bone  tissue 
throughout  the  body. 

The  structm'es  involved  in  the  excessive  growth  are  those 
which  are  derived  from  the  mesoblast  in  the  embryo,  that  is, 
the  bones,  muscles  and  circulatory  structiues.  In  these  struct- 
ures the  growth  is  toAvard  giganticness.  The  parts  of  the 
body  appearing  most  prominent  is  about  the  epiphyses  of  the 
bones.  The  frontal  eminences  and  superciliary  ridges  be- 
come very  large;  the  lower  part  of  the  face  heavy;  and  the 
hands  and  feet  of  an  enormous  width  and  thickness. 

There  is  always  some  kyphosis.  Although  the  appetite 
is  always  good  there  is  not  an  increase  of  flesh.  They  com- 
plain of  dull  headache,  disturbance  of  vision,  severe  joint 
pains,  and  ringing  in  the  ears,  while  the  voice  is  coarse  and 
hollow. 

Dull  aching  pains  in  tlie  head  are  probably  due  to  pres- 
sure on  nerves  or  nerve  centers,  and  to  a  sluggish  circulation. 
Tlie  same  may  be  said  of  pain  in  the  bones  and  joints  in  gen- 
eral. In  addition  the  patient  is  liable  to  attacks  of  ordinary 
diseases,  such  as  rheumatism,  anaemia,  and  clironic  organic 
affections. 

General  medical  treatment  is  often  indicated  for  the  re- 
lief of  these  ordinary  troubles,  but  so  far  as  known  at  the 
present  time  there  is  no  treatment  that  will  arrest  and  correct 
the  overgrowth. 

Elephantiasis. 

Elephantiasis  is  a  hypertrophy  of  the  skin  and  subcuta- 
neous tissue.  Its  most  usual  location  is  in  the  lower  extremi- 
ties, and  the  genital  organs.  In  some  cases  nearly  the  whole 
body  may  be  affected,  Ijut  in  these  the  most  marked  devel- 
opment is  in  the  lower  extremities.  It  may  be  f)resent  at 
birtli,  or  may  begin  at  any  time  in  life,  but  it  is  generally 
most  marked  in  the  adult. 

I'Jepliantlasis  has  its  origin  in  the  embryo,  in  the  epi))lastic 
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tissue.      The    deformity    develops    as    a    hypertrophy    of    the 
structures  derived  from  that  membrane.    (See  Lymphangioma.) 
The  excess  of  pigment  is  also  marked. 


Fig.  5.    Elephantiasis.     (Laidlaw  and  Mclntire) 


The  local  inflammation,  the  eczema,  the  cracking  of  the 
skin  and  the  escape  of  lymph,  are  results  of  the  liyperlrophy, 
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rather  than  the  primary  lesion,  and  are  caused  by  the  low  vi- 
tality of  the  parts  affected. 

It  is  held  by  some  authors  that  elephantiasis  is  acquired 
and  has  its  origin  from  a  geiin,  but  this  hypothesis  is  not 
proven. 


Fig.  6.    Congenital  elephantiasis  of  the  lower  entremity.    (Park.) 

Where  the  elephantiasis  is  late  in  developing,  the  vis  vitcB 
in  the  defective  embrvonic  cell  growth  is  latent,  and  is  after- 
wards  aroused  to  activity  by  external  influences — physiological 
or  pathological. 

Patients  Avith  elephantiasis  do  not  suffer  much,  and  they 
usually  live  to  a  good  age. 

Treatment  is  of  no  avail  unless  the  hypertrophied  parts 
can  be  am])uiat(M].  Local  and  general  palliative  treatment 
can  accomplish  somcthingl)}- way  of  relieving  tlieeczemaand 
fillicr  lesions  of  llic  skin. 
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ARRESTED   GROWTH. 

Dwarfs — Cretinism— Congenital  Atroi:)hy. 

Dwarfs. 

Dwarfs  are  persons  whose  growth  is  arrested,  and  who  are 
less  than  four  feet  in  height.  The  body  is  Avell  proportioned, 
except  that  the  head  usually  is  large  and  the  legs  short. 

Generally  as  infants,  nothing  abnormal  is  observed,  but  later 
arrested  development  is  evident.  Usually  the  development  of 
mind  is  arrested,  and  it  remains  childlike.  Cases  have  been  de- 
scribed as  true  dwarfs  where  there  seemed  to  be  an  absence  of 
any  pathological  condition.  In  these  cases  it  is  plain  that  the 
tendency  towards  arrested  growth  was  from  birth,  though  the 
retarded  growth  was  not  noticed  for  some  months  afterwards. 

Cretinism. 

Cretinism  is  a  term  adopted  of  late  years  to  designate  an 
arrested  development  of  the  entire  body.  It  is  claimed  by  some 
atithors  that  cretinism  is  a  disease  having  an  intimate,  though 
obscure  relation  to  disease  or  absence  of  the  thyroid  gland. 
If  there  is  a  pathological  connection  between  the  arrested 
growth  and  the  thyroid  gland,  it  is  difficult  to  determine  posi- 
tively whether  the  original  defect  is  in  the  gland,  or  whether 
general  arrested  development  is  the  cause  of  the  defective 
gland. 

It  has  been  proven  that  cretinism  does  not  occtu-  any 
more  frequently  in  localities  wliere  goitre  prevails,  than  it 
does  elscAvhere. 

The  theory  that  cretinism  is  caused  bv  a  defect  in  either 
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the  ovum  or  the  spermatozoon — the  mfliience  of  which  remams 
dul-mg  the  period  of  development,  is  the  most  plausible  expla- 
nation. 

In  most  cases  some  of  the  characteristics  of  cretinism  are 
present  at  birth;  generally,  however,  the  symptoms  are  not 
noticed  until  about  the  sixtli  month. 


Fig.  7.     Cretinism.     Age  twenty-fonr  years;  lieight  thirty-four 
inches;  weiglit  forty-seven  pounds;  features  characteristic. 

In  the  cretin  the  Ijody  is  fat,  tiiiiiid  and  weak;  the  skin  is 
brown  or  of  an  ashy  tint;  the  Ivead  is  large;  and,  if  a  young 
subj(Mt,  the  fontanelles  are  widely  open;  the  face  is  large  and 
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expressionless,  and  the  features  are  characteristic;  the  ex- 
tremities are  very  short,  fat,  weak  and  the  patient  is  bow- 
legged;  and  the  abdomen  is  large  and  protruding. 

If  a  child,  it  is  sleepy  and  appears  indifferent  to  light  and 
sound;  groAvtli  is  very  slow,  and  walking  is  delayed  until 
about  the  sixtli  }'ear;  puberty  is  late  or  does  not  appear  at  all. 


Fig.  8.     Back  view  of  Fig.  7.     Skin  wrinklj^;  no  pubic  hair; 
sliy  and  affectionate.     Can  speak  a  word  or  two. 


In  stature  cretins  range  from  about  tliree  feet  to  foiu'  feet 
six  inches.  Theiractions  remain  infantile — (iinid,  affectionate, 
and  tliev  tall^  Init  verv  little.     Their  jnen(al  deliciencv  varies: 
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some  are  very  stupid  and  sleep  the  greater  part  of  the  time, 
and  it  is  difficult  to  wake  them;  others  are  more  lively,  but 
when  questions  are  asked  them  they  answer  in  a  childlike 
manner. 

Treatment  During  early  life  a  cretin  should  be  treated 
on  general  principles; — fresh  air,  frequent  baths,  nutritious 
diet  and  medication  as  is  indicated. 

The  hypophosphites  of  lime  and  soda  will  be  of  benefit  in 
strengthening  the  frame  work  of  the  body.  Late  reports  show 
that  the  administration  of  thyroids  as  medicine,  has  produced 
good  results.  The  mental  faculties  may  be  developed  by 
proper  training.  Deformity  of  the  bones  is  to  be  treated  as  in 
other  cases  of  deformity. 

Congenital  Atrophy. 

The  arrested  development  of  a  part  of  the  body,  embraces 
malformations  varying  in  degree  from  a  rudimentary  finger 
to  a  shapeless  acardiac  inonster. 


Fig.  0.     Congenital  deficiency  of  the  lower  extremities.     (G.  E.  Shoemaker.) 
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In  atrophy  the  nutrition  is  impaired  but  not  absolutely 
arrested.  (Examples  of  natural  atrophy  occur  shortly  after 
birth  in  the  disappearance  of  the  liyiDogastric  arteries,  the 
ductus  arteriosus,  vitelline  duct,  the  wolffian  bodies,  etc.) 

The  causes  to  which  the  impaired  nutrition  is  due  may  be 
general — affecting  the  entire  organism,  or  local — exerting  their 
unfavorable  influence  on  a  verv  limited  area.     In  the  latter 


Fig.  10.     Congenital  deficiency  of  the  lower  extremities. 
Walking  apparatus  applied.     (G.  E.  Shoemaker.) 

cases  the  atrophy  may  be  mechanically  induceil  as  the  result 
of  undue  pressure,  or  it  may  be  due  to  violence  done  to  the 
embryo. 

It  is  pretty  well  agreed  by  writers  or  authorities  at  the 
present  time,  that  such  defects  have  their  beginning  at  a 
very  early  period  of  embryonic  existence.     The  defect  is  un- 
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doubtedly  present  as  an  arrested  development  at  the  period 
when  the  extremities  are  formed.  This  is  true  even  in  the 
hereditary  cases,  where  the  defect  has  passed  through  several 


successive  generations. 


Fig.  11.     Congenital  deficiency  of  the  fingers.    The  rudimentary- 
process  webbed. 

The  theory  that  at  this  early  period  the  amnion  is  dis- 
turbed, the  membrane  becoming  inflamed  resulting  in 
plastic  exudation,  whicli  causes  adhesions,  constrictions, 
and  arrested  formation,  will  suffice  in  this  place. 

The  most  interesting  of  these  cases  to  Hie  orthopedist,  are 
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those  where  there  is  an  arrested  development  of  the  extrem- 
ities so  as  to  impair  their  nsefulness.  The  writer  has  ex- 
amined two  cases  where  the  upper  extremities  consisted 
only  of  rudimentary  hands  at  the  shoulders ;  and  has  also 
seen  one  case  where  a  lower  extremity  was  useless,  due  to 
the  deficiency  of  the  bones  of  the  leg. 

Treatment  will  depend  upon  the  degree  of  the  deformity  and 
the  parts  that  are  umleveloped. 

If  it  is  a  useless  dangling  extremity,  it  should  be  ampu- 
tated wdiile  the  child  is  young.  If  there  is  any  muscular 
power  in  the  j^art,  it  should  be  retained  and  utilized  in  the 
management  of  some  mechanical  device.  A  mechanical  con- 
trivance will  be  found  of  great  service  to  assist  these  persons 
in  locomotion,  if  the  congenital  deficiency  should  be  in  the 
lower  extremities. 


CHAPTER    y 


DIVISION  OF  PRIMARY  CELL-MASS. 

Double    Monsters— Doubling  of  Parts— Supeinumerary   Parts — Extremities- 
Digits — Syndactylism. 

Double  Monsters. 

In  double  monsters  we  have  an  example  of  the  most  con- 
spicuous deviation  from  the  normal  type.  The  variation  in 
the  manner  of  the  union  of  these  bodies  is  great.  The  Siame'-e 
Twins  was  an  example  where  two  well  formed  bodies  were 
joined  together  by  a  narrow  isthmus. 

The  ischio^agus,  ce2:)haIoj>agiis,  and  racldiMgiis  are  ex- 
amples where  union  is  that  of  a  considerable  portion  of  the 
body,  as  of  the  buttocks,  head  or  spine. 

Some  cases  represent  that  of  a  partially  developed  bod}" 
hanging  as  a  parasite  to  a  nearly  perfectly  formed  body.  The 
development  of  a  parasitic  body  varies  from  that  of  an  anen- 
cephalar  body,  to  that  of  a  mere  rudiment  hanging  by  a  pedicle. 
Writers  on  the  subject  of  tumors  have  given  these  parasites  the 
name  of  teratoma.     (Sutton.) 

Double  monsters  are  supposed  to  have  their  origin  from 
the  single  embryo,  the  same  as  other  malformations,  instead 
of  originating  from  the  union  of  two  or  more  ova  as  was  formerly 
claimed.  "The  once  generally  accepted  and  brilliantly  sup- 
ported theory  that  double  monsters  resulted  from  the  fusion 
of  two  separate  and  independent  embryos,  may  be  regarded 
as  now  entirely  obsolete.  Modern  embrvoloeists  aereeino-  at 
least  so  far,  that  midtiple  monsters  arise  from  a  single  ovum." 
(Piersol  in  Reference  Hand  Book  of  Medical  Sciences.) 

The  theory  is  that  the  primitive  embryonic  cell-mass  may 
undergo   division    in  a  varying  degree.     When  the  division    is 
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complete  the  resulting  halves  are  capable,  under  favorable 
conditions,  of  developing  into  twins.  AVhen  incomplete  the 
divided  parts  may  subsequently  separate,  while  the  attached 
portion  constitutes  the  band  of  union. 

A  repetition  of  division  may  take  place  in  the  embryo, 
thereby  producing  a  third  division  of  (he  cell-mass;  Avhich, 
in  case  of  nearly  complete  fission  would  develop  into  triplets. 
Not  unfrequently,  however,  the  divisions  are  effected  by  un- 
equal development,  the  variation   becoming   more  marked   as 


Eig.  12.    IscLiopagus.    Tliese  ehiklreii  were  exhibited  in  Chicago 
and  examined  hj  the  writer  in  1889. 

growth  advances.  In  cases  where  the  weaker  division  of  the 
embryo  becomes  more  and  more  dependent  upon  its  stronger 
mate,  and  the  difference  becomes  pronounced,  it  results  in 
the  formation   of   a  parasitic  monster. 

Examination  of  the  dead  bodies  of  double  and  parasitic 
monsters,  has  revealed  the  fact  that  the  internal  organs  and 
the  circulation  of  the  one,  is  common  with  that  of  the  other. 

Treatment,  Operative  treatment  for  the  purpose  of  dividing 
the  bond  of  ujiion  of  double  monsters  has  failed. 

Attempts  made  for  the  removal  of  the  dead  body  of  one 
monster  to  protect  the  life  and  health  of  the  other  attached 
one  has  also  faik'd. 
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Doubling  of  Parts. 

Contrasted  with  the  double  monsters,  we  have  the  doub- 
ling or  dividing  of  embrj^onic  cell  areas  into  individual  organs. 
Duplications  of  this  character  affect  almost  every  important 
viscus  in  the  body.  The  duplication  occurs  very  early  in 
embryonic  life,  or  at  about  the  time  the  organs  are  produced 
bv  the  process  of  proliferation  of  the  embryonic  cells.  Examples 
of  this  kind  of  malformations  are  seen  in  the  doubling  of  the 
organs  of  sense,  as  the  eyes,  nose,  or  ears; the  doubling  of  in- 


Fig.  13. 


Same  case  as  Fig.  12.    Back  view,  showing  the  deep  cleft  in 
which  are  the  orifices. 


ternal  organs,  as  the  heart,  lungs,  kidneys,  uterus,  etc.,  and 
the  doubling  of  the  mammae  or  genital  organs. 

As  a  rule,  in  cases  of  marked  doubling  of  organs,  the  foetus 
is  dead  at  birth,  or  death  takes  place  shortly  afterwards. 

For  treatment  of  these  cases  of  doubling,  especially  of  the 
internal  organs  of  the  body,  the  reader  is  referred  to  works  on 
general  surgery.  It  is  sufficient  to  say  in  this  connection 
that  in  the  more  simple  cases  the  parts  should  receive  such 
operative  or  other  treatment  as  will  bring  them  as  near  to 
the  normal  type  as  possible. 
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Supernumerary  Parts — Extremities,  Digits. 

Polymelia,  polycelia,  polypedia,  polybrachia,  polyniania 
and  polydactylism,  are  a  series  of  terms  applied  to  deformities 
meaning,  many  limbs,  many  legs,  many  feet,  many  arms 
many  hands,  and  many  digits.  Medical  literature  contains 
numerous  illustrations  of  each  of  these  forms. 

Polydactylism  is  by  far  the  most  common.  It  may  be 
unilateral  or  bilateral,  and  in  some  cases  it  presents  quite  a 
symmetrical  appearance,  while  in  others  the  supernumerary 
extremities,   or   digits,    may   be  much  under   size.     The  parts 
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Figs.  14  and  15.        Supernumeraiy  Fingers. 
(Polydactylism.) 

may  present  a  webbed  appearance,  or  be  free  from  each  other. 
In  some  cases  there  is  multiplication  by  regular  order,  while 
in  others,  irregularity  prevails.  Examples  vary  from  an  extra 
digit  hanging  by  a  pedicle,  to  that  of  any  form  of  bifurca^tion. 

During  the  fifth  week  of  embryonic  existence,  four  promi- 
nences or  embryonic  ends  appear,  and  from  these  are  developed 
the  extremities.  The  process  is  that  of  the  proliferation  of 
cells,  and  elongation,  until  about  the  eighth  week,  when  the 
interdigital  clefts  make  their  appearance.  It  is  during  this  pe- 
riod that  the  deviation  occurs. 
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Not  infrequently  we  have  observed  the  same  malforma- 
tion in  diflierent  members  of  the  same  family.  In  some  cases 
it  may  be  present  in  succeeding  generations,  while  in  others 
it  may  skip  a  few  generations,  and  make  its  apearance    later. 

Treatment.  Amputation  should  be  practiced  especially 
Avhere  the  deformity  is  such  that  it  can  be  done  and  leave  a 
useful  extremity. 

Persons  afflicted  with  such  a  malformation  are  usually 
sensitive  about  it ;  and,  for  this  reason,  amputation  should 
be  resorted  to  as  soon  as  possible.  Generally  speaking,  it  is 
better  to  leave  a  scar  or  a  stump,  than  to  leave  one  of  these 
m  ul  ti  pi  i  c  a  t  ions. 

The  operator  should  exercise  great  care  in  performing 
the  operation  so  as  to  remove  bone  and  soft  parts  effectually, 
and  in  such  manner  as  not  to  weaken  the  remaining  struct- 
ures of  the  extremity. 

Syndactylism. 

Syndactylism,  or  webbed  fingers  and  toes,  is  often  associ- 
ated with  tlie  other  deformities  of  the  extremities.  Cases 
presenting  supernumerary  parts,  or  those  presenting  hyper- 
trophy, atrophy  or  arrested  development,  are  liable  to  also 
present  syndactylism  to  a  variable  degree. 

The  webbing  of  the  fingers  and  toes  present  a  variety  of 
examples.  All  the  digits  of  each  extremity  may  be  webbed; 
or,  commonly,  two  digits  on  each  extremity  are  connected. 
It  may  appear  on  one  or  more  extremities  and  not  on  the 
others.  The  attachment  may  exist  throughout  the  Avhole  ex- 
tent or  only  through  a  part  of  their  length. 

The  union  of  the  digits  may  consist  of  only  a  web  of  skin 
and  areolar  tissue,  or  tlie  fingers  may  be  more  intimately 
fused  together  by  muscle  and  fibrous  tissue,  as  well  as  by 
skin;  or  the  bones  of  two  fingers  may  be  fused  together  liy 
their  terminal  phalanges,  or,  in  rare  instances,  Uiroughout 
their  whole  extent. 

Treatment.  Treatment  consisis  of  sucli  o})erative  means 
as  will  separate  the  structures,  and  retain  their  usefulness 
and  normal  appearance.     The  difficulty  encountered  in  these 
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cases  is,  first;  the  great  tendency  of  the  extremities  to  re- 
unite; and,  second;  a  possible  residting  deformity  from  cica- 
tricial contraction  of  the  fingers.  The  anthor  has  overcome 
the  first  difficulty  by  introducing  through  the  tissues  at  the 
lowest  point  of  the  intended  division  of  the  fingers,  a  silver 
plate  of  the  desired  shape,  and  allowing  it  to  remain  in  situ 
for  some  months  prior  to  the  operation,  so  that  the  epi- 
thelium may  grow  into  the  opening,  thereby  making  a  good 
base  for  the  cleft. 

The  second  difficulty  is  overcome  by  making  good  skin 
flaps  to  cover  raw  surfaces.  In  one  case  operated  upon,  there 
was  only  skin  enough  to  cover  every  other  finger.  Here,  skin 
grafting  was  resorted  to,  to  hasten  the  healing  process. 

Following  any  operation  on  the  fingers,  it  fs  necessary  to 
keep  them  well  padded  and  extended  on  splints,  to  prevent 
contraction. 


Fig.  16.  Form  of  triangular  flap  to 
be  raised  in  operating  for  webbed 
fingers. 


Fig.  17.  Dorsal  flap  brought  be- 
tween the  fingers  and  stitched 
on  the  palm. 


Wliere  there  is  an  abundance  of  webbed  tissue  between 
the  fingers,  ilie  operation  is  quite  simple.  In  some  cases,  the 
fingers  may  be  separated  by  incision,  and  held  apart  by  oiled 
lint,  till  cicatrization  is  complete.  In  other  cases,  a  V  shaped 
flap  can  be  cut  from  the  dorsal  surface  of  the  face  of  the  web, 
with  the  apex  anteriorly,  extending  througli  one-half  of  the 
thickness  of  the  band.  The  flap  is  then  dissected  back,  the 
remaining  portion  of  the  web  slit  longitudinally,  the  flap  drawn 
Ihroiigli  llie  cleft  at  the  base  of  the  fingers  and  stitclied. 
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The  operation  by  Didot  consists  of  a  palmar  flap  from  one 
finger,  ajid  a  dorsal  flap  from  the  adjoining  one,  the  flaps  ex- 


Fig.  18.     Syndactylism. 
Outline  for  the  palmar  flap. 


Fig.  19.    Syndactylism. 
Outline  for  the  dorsal  flap. 


Fig.  20.    The  webbed  fingers  separated.    The  flaps 
to  be  sutured  around  the  fingers. 

tending  to  the  middle  of  the  lingers ;  the  remaining  web  is 
divided  and  the  dorsal  flap  of  one  linger  covers  the  palmar 
surface  of  the  other.  The  sej^aration  of  webbed  toes  needs 
no  special  consitleralion  as  Ihe  tleformity  is  eoiuealed  and 
is   not  an   impediment  to  locomolioii. 


CHAPTER    VI. 


DIVISION  OF  PRIMARY  CELL-MASS.     (Continued.) 

Congenital  Tumors — Arterial  Nsevus,  Venous  and  Capillary  Nfevus,  Lymphan- 
gioma, Congenital  Cyst  and  Hydrocele,  Dermoid  Cyst,  Condyloma. 

Congenital  Tumors. 

Under  this  heading  we  include  all  those  errors  in  develop- 
ment that  appear  in  early  life,  and  are  commonly  known  as 
tumors,  nature's  or  mother's  marks,  moles,  cysts,  and  ex- 
crescences of  various  kinds  and  of  varying  degrees. 

Embryonic  errors  of  this  character  although  seemingly 
very  small  and  trifling  in  childhood,  commonly  develop  into 
growths  of  a  serious  nature  later  in  life. 

The  theory  is  that  dining  the  formation  of  the  embryo,  cer- 
tain cells  of  one  embryonic  structure  are  disjDlaced  and  lodge 
in  another,  and  remain  isolated  and  in  a  state  of  incomplete 
development  until  later,  when  the  dormant  force  is  aroused 
and  growth  begins. 

Dr.  Senn,in  his  work  on  tumors,  says:  "In  the  absence 
of  a  more  plausible  theory,  I  am  forced  to  conclude  that  every 
tumor  is  the  product  of  tissue  proliferation  of  a  congenital 
or  post-natal  matrix  of  embryonic  cells,  aroused  into  activity 
by  a  general  or  local  physiological  stimulation,  or  by  con- 
genital or  acquired  abnormal  conditions  in  its  immediate  en- 
vironment." 

Cohnheim  states  that  tumors  are  entirely  of  embryonic 
origin  and  are  due  to  an  anomalous  arrangement  of  cells. 

A  displaced  matrix  of  embryonic  epithelial  cells,  isolated 
from  the  epiblast  or  hypoblast,  and  buried  in  the  mesoblast, 
may  remain  dormant  for  a  long  time;  but  when  growth  begins 
it  is  epithelial  in  character,   and  may  present  wonderful  cell 
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proliferating  poAver.  This  is  also  true  with  regard  to  misplaced 
cells  from  the  other  blastodermic  tissues.  Embryonic  devia- 
tions of  this  kind  are  most  liable  to  take  place  at  or  near 
the  place  where  the  blastodermic  membranes  join,  as  about 
the  apertures  of  the  body. 

Cells  may  become  isolated  and  develop  into  tumors  in  any 
portion  of  the  body.  The  dermoid  cystic  tumor  furnishes  an 
example  of  embryonic  cell  division  and  isolation. 

We  will  only  consider  briefly  those  congenital  tumors 
which  present  themselves  in  early  life. 

NiEVUS. 

The  najvus  is  a  common  tumor  composed  chiefly  of  an 
enlargement  of  the  vessels,  and  is  supposed  to  be  displaced 
mesoblastic  cells.  At  the  commencement,  it  is  slightly  ele- 
vated and  of  a  reddish  color,  and  is  usually  soft  to  the  touch. 
These  tumors  vary  in  size  from  that  of  a  pin  head  to  that  of 
a  silver  dollar,  or  even  larger.  They  occur  on  the  surface  of 
the  body,  and  most  commonly  on  the  face  and  neck,  present- 
ing oftentimes  a  very  unsightly  appearance.  These  tumors 
are  also  called  telangeiectasis,  angeiomas,  mother's  marks, 
por twine  marks,  etc. 

Naevi  or  vascular  tumors,  present  several  different  vari- 
eties. They  may  be  arterial,  venous,  capillary,  lymphatic, 
and,  in  some  instances,  all  these  combined. 

Where  the  vessels  become  extremely  enlarged,  forming 
cavities  of  considerable  size,  the  tumor  is  called  a  cavernous 
angioma. 

Arterial  nwvi  are  of  the  nature  of  aneurysms  and  appear 
either  as  a  dilatation  and  lengthening  of  arteries — aneurysms 
b}''  anastomosis;  or  as  a  dilatation  and  lengthening  of  an 
arterial  stem  and  its  branches. 

Cirsoid  aneurysm.  The  arteries  losetlieir  uniform  caliber, 
and  undergo  irregular  dilatation,  at  times  becoming  ««cci<?«^^(?. 
The  tumor  obtains  its  arterial  supply  from  all  directions,  and 
usually,  their  feeding  arteries  are  increased  in  size.  The  pul- 
sation in  die  lumor  is  liar<l,  and  is  coinprossed  Avith  difficulty. 
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The  tumor  increases  in  size  by  dilatation  of  the  arteries  Avilh  in 
and  adjacent  to  it.  These  tumors  may  occur  anywhere  in 
the  body,  and  involve  deep  as  Avell  as  superficial  structures. 
Visnous  and  capillary  noevi  occur  more  frequently  about 
the  nose,  eyelids,  lips,  cheeks  and  ears.  A  nsevvis  of  tliis 
variety  may  be  first  seen  as  a  mere  speck,  Avhich  gradually 
increases  in  size  until  it  presents  a  hideous  appearance. 


Fig.  21.    Capillary  nsevus — Progressive. 


Tlie  veins  and  capillaries  become  enlarged  and  engorged ; 
the  adjacent  vessels  undergo  a  like  change,  until  the  tumor 
is  a  mass  of  twisted  and  irregular  saccvdated  vessels.  The 
vessels  are  easily  compressed,  but  on  removing  the  pressure 
the  blood  quickly  relunis  in  the  iumor.     The  surface  is  either 
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smooth  or  rough,  and  may  be  covered  with  hair.  The  color  is 
usually  red,  but  in  some  tumors  there  is  a  deposit  of  pigment 
giving  a  blue  color.  Portwine  marks  are  of  the  capillary  va- 
riety, and  are  usually  smooth ;  and,  in  some  cases,  are  very 
large  and  irregular  in  outline.  These  marks  are  level  Avith 
the  skin,  and   do  not  increase  in  size. 


Fig.  23.     Large  pigmented  njevus.    Progressed  from  a  small 
capillary  nsevus. 

Lymphatic  ncevus  or  lympha?igio7?ia,  is  a  mass  of  dilated 
lymph  vessels,  and  when  occurring  in  the  skin  has  been  called 
elephantiasis.     It  may  be  small  in  area,  or  occupy  a  consider- 
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able  portion  of  l-lic  body.  The  surface  of  the  Uinior  usually 
shows  more  pigment  llian  the  surrounding  skin,  and  is  liard 
and  rough  to  the  touch.  The  enlarged  lymph  vessels  contain 
a  colorless  fluid.  The  underlying  veins  are  somewhat  dilated; 
and,  together  with  tlie  enlarged  lymphatics  and  hypertrophied 
eiDithelium,  form  tlie  tumor.  It  is  supposed  to  be  due  to  an 
over  development  of  the  epiblast.     (See  Elephantasis.) 

Diagnosis  is  not  difficult,  as  the  tumors  are  usually 
superficial  and  can  be  easily  manipulated.  Careful  observa- 
tion should  be  made  from  time  to  time  to  determine  if  the 
veins  are  enlarging;  if  so,  treatment  should  be  instituted  at 
once. 

Prognosis,  These  tumors  are  more  or  less  prone  to  ulcer- 
ation, and  in  such  cases  there  is  danger  of  hemorrhage;  other- 
wise the  general  health  of  the  patient  remains  the  same. 
Some  nsevi  do  not  increase  in  size,  and  others  may  begin  to 
grow  at  any  time  during  life.     Treatment  is  usually  effectual. 

Treatment,     The  methods  that   have    been  pursued  in  the 
treatment  of  irnovi  are  many.     Those  most  in  favor  are  excision, 
electrolysis,  ligation,  the  seton,  vesication,  vaccination,  cans 
tics,  coagulating  injections  and  the  actual  cautery. 

If  treatment  is  instituted  early,  and  the  nsevus  is  very 
small,  the  application  of  a  small  quantity  of  caustic,  as  nitric 
acid,  will  usually  take  it  away.  Generally  when  these  tumors 
show  a  tendency  to  increase  in  size,  the  most  effectual 
treatment  is  exci-sion. 

If  the  najvus  is  arterial,  the  cutting  must  be  done  far 
enough  away  from  the  base  of  the  tumor  to  insure  its  com- 
plete removal.  A  good  supply  of  artery  forceps  and  compe- 
tent assistants  should  be  at  hand,  as  in  some  cases  we  liave 
to  contend  with  an  unusual  number  of  spurting  arteries.  After 
excision,  tlie  wound  is  closed  Avith  sutures  and  heals  by  first 
intention,  leaving  scarcely  a  perceptible  scar. 

If  the  excised  nsevus  leaves  so  large  a  gap  that  the  in- 
tegument cannot  be  drawn  together  without  too  much  tension 
upon  the  sutures,  it  is  best  to  raise  a  flap  from  the  adjacent 
tissues,  and  turn  it  into  the  wound  in  such  a  way  that  there 
will  be  no  tension  when  the  stitching  is  compleled. 
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In  operating  for  ordinary  nsevi,  the  parts  are  ansesthetized 
by  injecting  a  few  drops  of  a  two  per  cent  soUition  of  cocaine 
into  the  base  of  the  tumor,  and  an  elliptical  incision  is  made  so 
as  to  include  the  tumor  and  a  portion  of  the  integument.  The 
tumor  being  removed,  the  residting  wound  is  brought  together 
by  sutures  in  the  usual  manner.  The  operation  is  almost 
painless. 

Nsevi  may  be  destroyed  by  electricity.  This  is  done  by 
puncturing  the  nserus  about  its  base  with  a  small  needle  at- 
tached to  the  negative  pole  of  a  galvanic  battery;  the  positive 
pole,  Avith  a  wet  sponge  attached,  being  held  in  the  patient's 
hand.  From  two  to  eight  volts  should  be  used,  regulating  the 
current  so  as  not  to  cause  too  much  pain.  The  needle  slioidd 
be  withdrawn  when  a  white  bubbling  occurs  around  it,  and 
introduced  into  the  base  of  the  tumor  from  another  direction. 
This  treatment  should  be  continued  for  ten  or  fifteen  minutes, 
and  can  be  repeated  again  in  ten  days,  if  it  should  be 
found  necessary.  The  electric  current  applied  in  this  man- 
ner produces  a  chemical  decomjDosition  of  the  structures  com- 
posing the  base  of  the  tumor. 

Ligation  is  done  by  either  passing  a  pin  under  the  nsevus, 
and  throwing  a  ligature  around  its  base  below  the  pin;  or  by 
passing  a  double  ligature  through  the  base  and  tying  it  in  two 
lialves.  The  ligatures  are  to  be  left  on  until  the  nsevus 
drops  off. 

In  treating  nsevi,  care  should  be  exercised  not  to  excite 
suppuration,  or  to  make  unsightly  scars.  The  use  of  the  seton 
may  be  followed  by  undue  suppuration,  wliile  coagulating 
injections  may  jeopardize  the  life  of  the  patient  by  producing 
emboli. 

Congenital  Cysts. 

A  cyst  is  a  tumor  composed  of  an  envelop  or  cyst  wall 
enclosing  a  cavity  filled  with  a  fluid  or  semi-fluid  substance. 
The  cyst  wall  is  composed  of  secreting  endothelial  oi  epithelial 
tissue  and  is  supjDosed  to  originate  from  misplaced  ejDiblastic 
cells. 

The  contents  of  the  cvst  cavitv  is  often  offensive    in   odor 


DIVISION  OF  PRIMAUY  CKLL-MASS. 


Gl 


and  of  A^arying  consivstency,  being  composed  of  fatty  matter, 
epithelial  debris,  and  cholesterine  crystals,  sometimes  con- 
taining a  feAV  hairs,  some  of  which  may  be  attached  to  the 
inner  surface  of  the  sac. 

The  location  and  character  of  cysts  varies  greatly.  The 
most  common  ones  making  their  apperance  in  early  life,  are 
the  hydrocele,  dermoid  and  sebaceous  cysts. 

Hydrated  cysts  or  hydrocele.  These  may  occur  in  almost 
any  part  of  the  body.  Their  envelop  is  soft  and  secretes  a 
watery  fluid.  These  tumors  sometimes  attain  large  pro- 
portions. 


Fig.  23.    Congenital  hydrocele  of  the  neck.    (Park.) 

The  proper  treatment  is  to  evacuate  the  fluid  by  tapping 
with  trocar  and  canula;  or  by  open  incision,  thereby  causing 
adliesive  inflammation  in  the  cyst  wall,  and  consequent  ob- 
literation of  the  sac;  or  evacuation  of  the  contents  of  theliydro- 
cele,  injecling  into  the  sac  a  solution  composed  of  spe- 
cific thuja  one  part  to  sterilized  Avater  two  parts.  Tincture 
of  iodine  one  part  to  five  parts  of  distilled  water  is  good 
treatment,  especially  where  the  cyst  cavity  is  of  small  size. 
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If  the  livtlroceleis  very  large,  ami  a  portion  of  it  extemls 
into  extremely  sensitive  tissues,  some  caution  is  necessary 
for  fear  the  application  of  irritating  meJicine  should  cause  too 
extensive  an  inflammation.  The  writer  has  had  an  un- 
pleasant exj^erience  from  the  injection  of  the  tincture  of 
iodine  into  the  cavity  of  a  large  hydrocele  of  the  neck. 

Dermoid  Cysts'  are  most  frequently  situated  about  tlie 
embryonic  openings.  Tliey  contain  remains  of  true  skin, 
sebaceous  glands,  liair-follicles,  hair,  etc.,  together  Avitli  a 
degenerated  fluid.  A  more  complicated  form  of  these  tumors 
reveals,  in  addition  to  the  above,  tlie  presence  of  even  muscu- 
lar tissue,  bones  and  teeth.  Undoubtedly  these  complex 
forms  result  from  an  encysted  parasdic  monster.  Dermoid 
cysts  vary  greatly  in  size  and  disfigurewient. 

Diagnosis  >nust  be  made  by  careful  inanipulation,  and 
when  necessary,  by  puncture.  Where  the  tumor  is  large, 
great  care  should  l^e  taken  to  determine  any  attachment  to  a 
vital  part,  as  in  such  a  case  its  removal  would  be  both  diffi- 
cult and  dangerous.  In  these  cases  the  tumor  should  be  care- 
fully and  completely  dissected  out. 

Condylomata. 

Wart-like  excrescences  are  growths  Avhich  occur  with 
comparative  frequency  about  the  face,  neck,  arms,  or  on  the 
genitals.  They  occur  in  all  shapes  and  they  vary  greatly 
in  size.  They  may  be  smooth  or  rough.  Some  have  a  broad 
base  and  some  are  pedunculated.  They  are  also  known  as 
verruca. 

Condylomata  tluitare  large  and  rough  are  usually  accom- 
panied by  a  very  fetid  di'scharge.  This  is  especially  true  if 
situated  near  the  anus  or  on  tlie  genitals.  Their  tendency 
is  to  increase  in  size  and  numljer.  Tliey  resemble  the  sypli- 
ilitic  vegetations  in  the  adidt.  Tlie  ajipearance  is  sufficient 
to  establish  a  diagnosis. 

Treatment.  Specific  Thuja,  well  rubbed  into  these  excres- 
cences twice  a  day  will  usually  produce  a  cure.  Persidphate 
of  iron  in  powder,  is  also  a  A'alualde  application. 
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The  excision  of  a  portion  of  skin  Avliich  includes  the  base 
of  the  growth,  always  acts  as  a  radical  cure.  If  the  base  of  the 
growth  is  large,  it  may  be  necessary  to  insert  sutures  to  hold 
the  edges  of  the  skin  in  apposition.  They  should  be  removed 
as  early  as  practicable. 


Fig.  24.     Congenital  Condyloma. 


For  the  diagnosis  and  treatment  of  congenital  ll^ionia, 
myoma,  fibroma,  osteoma  and  neuroma,  the  reader  is  referred 
to  works  on  general  surgery,  as  they  are  of  rare  occurrence 
in  early  life,  and  a  description  of  them  here,  for  that 
reason,  omitted. 


CHApTKR    VII. 


IMPERFECT  CLOSURE  OF  EMBRYONIC  OPENINGS— ANTERIOR. 
Abdominal  Hiatus — Exstrophy  of  the  Bladder — Congenital  Hernia. 

Hiatus. 

Abdominal  hiatus  is  an  opening  in  llie  abdominal  wall 
through  which  more  or  less  of  the  contents  o*l  the  abdomen 
protrudes.  It  exists  at  birth  and  when  present  is  usually  in 
the  umbilical  region.  The  area  of  malformation  may  be  very 
small,  or  the  entire  anterior  abdominal  wall  may  be  absent. 
The  organs  protruding  through  the  opening  are  covered  with 
a  thin  and  usually  transparent  membrane  through  which  the 
bowels  can  be  seen. 

Abdominal  hiatus  is  due  to  an  arrested  development  in 
the  mesoblast  and  epiblast,  in  their  folding  together  in  front, 
to  inclose  the  intestinal  cavity  of  the  embryo. 

At  an  early  period  t]ie  embryo  curves  or  folds  upon  itself 
longitudinally  and  laterally,  so  as  to  be  comparable  to  a  canoe, 
Avith  the  bowl  of  the  boat  corresponding  to  the  intestinal 
cavity.  At  this  period  the  yolk-sac  is  partly  within  and 
partly  without  the  cavity,  communicating  by  the  omphalo- 
mesenteric duct.  It  is  the  rudiment  of  this  duct  and  sac 
that  remains  to  enclose  the  organ,  in  abdominal  hiatus.  The 
contents  are  usually  adherent  to  this  membrane  or  sac. 

Treatment.  The  treatment  consists  in  returning  the 
protruding  organs  into  the  abdominal  cavity,  removing  the 
sac,  and  closing  the  hiatus  Avith  sutures.  In  some  cases, 
where  the  edges  cannot  be  readily  brought  together,  a  plastic 
operation  may  be  attempted.  Treatment  is  admissible  only 
where  the  hiatus  is  very  small  and  the  adhering  surfaces  can 
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be  easily  separated.  The  author  has  met  with  several  cases 
where  a  successful  operation  would  have  been  an  impossi- 
bility.    Death  took  place  about  the  fourth  day. 


Fig.  2o.     Abdominal  hiatus  in  a  monster. 
(Burton,  in  Eclectic  Medical  Journal.) 


Exstrophy. 


Exstrophy  of  the  bladder  is  a  deformity  where  there  is  a 
deficiency  of  the  anterior  wall  of  the  abdomen  and  bladder. 
At  an  early  jjeriod  in  embryonic  life,  the  epiblastic  and  nieso- 
Ijlastic  tissues  fail  to  coine  together  normally  in  the  median 
line,  and  exstrophy  is  the  result.  It  is  often  associated  with 
malformation  of  tlie  genital  organs  and  absence  of  the  pubic 
arch. 

In  exstrophy  the  urine  flows  from  the  ureters  in  a  normal 
manner,  but  because  there  is  no  anterior  bladder  wall  it 
makes  its  escape  externallv. 

The    mucous    membrane  of    the    posterior    surface    of   the 
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bladJer  protrudes,  and  becomes  inflamed  from  contact  Avith 
the  clothing,  giving  it  the  appearance  of  an  irregularly  shaped 
ulcerating  tumor,  protruding  from  the  abdominal  wall,  from 
the  surface  of  which  the  urine  is  constantly  oozing. 

These  unfortunates  are  great  sufferers,  not  only  because 
of  the  pain,  from  exposure  of  the  delicate  lining  of  the  blad- 
der, but  also  because  of  the  stench  from  the  constant  drib- 
bling of  the  urine. 

Diagnosis.  The  diagnosis  is  apparent.  The  symptoms  are 
not  liable  to  be  confounded  with  those  of  any  other  lesion. 

Prognosis.  A  complete  cure  cannot  be  expected.  If  an 
anterior  bladder  wall  can  be  secured,  and  the  urine  directed 
into  a  urinal,  it  will  go  a  great  way  towards  relieving  the  patient. 
A  large  percentage  of  tlie  cases  operated  upon  become  ex- 
hausted and  die  as  a  result  of  the  operation, 

Tfeatment.  Early  treatment  consists  in  careful  attention 
to  the  parts  so  as  to  prevent  excoriation  as  far  as  possible. 
During  infancy  the  softest  napkins  should  be  used,  and  great 
care  be  taken  as  to  cleanliness.  Bathing  with  warm  boric 
acid  solution  has  both  a  soothing  and  healing  effect  on  the 
sensitive  surface.  Borateil  cotton  pads  may  be  Avorn  to  ad- 
vantage till  an  operation  for  relief  can  be  performed. 

Operative  Treatment  consists  in  a  plastic  operation  for 
the  purjDose  of  supplying  the  deficient  bladder  Avail;  and  also 
to  provide  a  natural  receptacle  for  the  urine,  or  to  conduct 
it  into  a  urinal.  The  operation  may  be  performed  at  any 
time  before  the  child  is  old  enougli  to  go  to  school.  It  is 
ahvays  best  to  operate  before  the  child  is  old  enough  to 
discover  that  it  is  not  like  other  chiLlren,  and  to  feel  the 
shame  attending  this  discovery. 

The  plastic  operation  Avill  vary  in  natiu'e  and  extent  ac- 
cording to  the  size  of  the  exstrophy,  and  tlie  accompanying 
deformity.  If  the  exstrophy  is  small  it  is  a  simple  matter  to 
cover  it.  If  it  is  accompanied  by  a  large  inguinal  hernia,  or  if 
the  pubic  bone  is  absent,  together  Avith  marked  ei:)ispadias, 
it  Avill  be  very  difhcidt  to  borrow  flaps  sufficient  to  make 
the  repair. 

In  doing  the  operation,   tAA'o    skin    surfaces  must  be  used; 
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the  one  infernally  to  form  the  lining  or  anterior  bladder  wall, 
and  the  other  externally  to  form  the  skin  covering.  These 
two  flaps  rest  with  their  raw  surfaces  together,  being 
stitched  at  their  margins,  and  shaped  in  such  manner  at 
their  lower  boundary  that  the  urine  will  flow  into  the  urethra, 
or  into  a  urinal. 


Fig.  26.    Exstrophy  of  the  bladder.    Author's  operation.    Incision  a,  b,  and 
c,  d,  to  be  brought  together  and  sutured  as  in  Fig.  27. 

If  the  exstrophy  is  small  and  the  skin  movable,  as  is 
usually  the  case  in  young  children,  the  o^Deration  may  be  per- 
formed by  drawing  a  fold  of  skin  from  each  side  towards  the 
median  line,  and  freshening  the  flaps,  and  stitching  by  two 
rows  of  sutures  in  the  middle;  while  above  and  below,  incis- 
ions sliould  Ije  made  so  that  the  ends  of  the  flaps  are 
stitched  to    the   aljdominal  laver. 


IMPERFECT  CLOSURE  OF  EMBRYONIC  OPENINGS. 


69 


In  Fig.  26  and  27  the  flaps  (Z,  h,  and  c,  d,  are  pulled  up  and 
freshened  and  stitched;  first  c,  d,  and  then  a,  h;  then  a,  c,  is 
stitched  to  the  abdominal  skin  and  also  h,  d.  The  incision 
e,  f,  and  g,  A,  drawn  apart  to  relieve  the  tension. 

Tiie  writer  has  had  good  results  following  this  operation 
where  rubber  catheters  were  introduced  into  the  ureters  and 


Fig.  27.    Exstrophy  of  the  bladder.    Same  as  Fig.  2(5.    e,f,  and  g,  h,  drawn 
apart  to  allow  the  flaps  to  come  together. 

the  urine  <lrained  off,  so  that  it  did  not  come  in  contact  with 
the  flaps  until  the  catheters  were  removed  on  tlie  fourth  day. 

Dr.  A.  J.  Howe,  in  the  Eclectic  Medical  Journal,  January 
1890,  describes  his  operation  as  follows: 

"  Dissect  flap  (a)  Fig.  28,  to  a  base  line  indicated  by  dots; 
then  dissect  flap  {h)  to  a  base  line  presumed  to  be  wide  or  brood 
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enough  to  embrace  vascular  supplies.  Next  proceed  to  close 
the  gaps  made  by  displacement  of  the  flaps.  In  doing  this 
employ  wire  sutures,  three  or  four,  which  reach  beyond  the 


Fig.  28.  Exstrophy  of  the  bladder,  a,  to  be  turned  upon  itself,  so  that 
the  skin  forms  the  anterior  bladder  wall,  b,  to  be  slid  over  it  for 
the  outer  covering. 

chasms  and  beyond  the  edges  to  be  drawn  together.  This 
part  of  the  work  having  been  well  done  on  both  sides  the  ad- 
justing of  tlie  flaps  is  next  in  order. 

"Flap  («)  is  turned  upside  down,  its  base  acting  as  a 
hinge.  Catgut  sutures  served  to  fasten  it  to  the  raw  surface 
on  the  opposite  side  of  the  exstrophy.  Then  flap  (^)  is  swung 
on  its  base  and  made  to  cover  (a) — raw  surface  to  raw 
surface.     Finally,  carefully  suture    tlie   border    of     the    upper 
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flap  to  the  raw  surface  of  the  chasm  with  silk  worm  gut 
sutures  close  together.  Plenty  of  dressings  are  applied  and 
held  in  place  in  the  usual  manner." 

The  webbed  penis  is  to  be  repaired  at  a  future  operation. 


Fig.  29.    Operation  for  exstrophy,  sliowing  tlie  outer  flap  turned  in 
position.    Sutures  inserted  to  close  the  chasms. 


Hernia. 

Congenital  hernia  is  a  protrusion  of  any  viscus  through 
ihe  abdominal  wall.  Its  occurrence  is  usually  either  at  the 
umbilicus  or  through  the  inguinal  canal.  These  two  places 
become  anatomical  weak  points,  because  of  the  fact  that  dur- 
ing the  process  of  embryonic  development,  as  the  lateral 
-structures  come  together  and   inclose  the  abdominal  cavity, 
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there  must  be  an  allowance  made  for  the  passage  of  certam 
natural  structures. 

In  the  umbilical  region,  the  umbilical  cord  passes, 
while  the  testicles  and  spermatic  cord  in  the  male,  and  the 
round  ligament  in  the  female,  passes  through  the  inguinal 
canal. 

From  an  embryological  standpoint,  the  structures  which 
are  involved  in  congenital  hernia,  are  the  abnormally  protrud- 
ing organs  or  invaginated  parts  which  are  derived  from  the 
hypoblast;  and  the  parts  through  which  the  invagination 
occurs,  which  are  derived  from  the  mesoblast,  while  the  tissues 
derived  from  the  epiblast  or  the  skin  is  not  involved.  A  de- 
ficient activity  in  the  development  of  the  mesoblast  in  these 
situations,  results  in  an  opening  through  wdiicli  the  viscera 
protrudes.  The  viscera  always  carries  with  it  its  covering 
the  peritoneum,  which  protrudes  through  the  muscles,  and 
rests  against  the  fascia  and  skin. 

(For  treatment  the  reader  is  referred  to  Section  IX.) 


CHAPTER    VIII. 


IMPERFECT  CLOSURE  OF  DORSAL  EMBRYONIC  OPENINGS. 

General  Etiology — Spina  Bifida — Meningocele — Encephalocele — Anencephalus 

— Hydrocephalus. 

At  a  very  early  stage  in  embryonic  development  the 
neural  canal  as  Avell  as  the  visceral,  remains  open.  The 
neural,  or  dorsal  canal,  is  the  first  to  close.  The  arches  of 
the  vertebrae  together  with  the  other  adjacent  mesoblastic 
tissues,  which  form  behind  to  complete  the  enclosure  of  the 
spinal  canal,  should  be  completed  in  the  third  month.  At 
about  the  same  period  the  epiblastic  covering,  or  the  ejDider- 
mis,  is  formed. 

A  deficient  or  irregular  development  of  the  mesoblast,  or 
of  both  mesoblast  and  epiblast  on  the  dorsum  of  the  embryo, 
is  followed  by  defective  openings  in  the  bones,  or  of  both 
bones  and  epidermis,  which  enclose  the  cavity  of  the  cra- 
nium and  the  spinal  canal. 

The  structures  derived  from  the  hypoblast  develop  Avithin 
the  cranial  cavity  and  spinal  canal,  into  the  brain  and  cord, 
together  with  its  envelopes  or  membranes. 

Deficient  or  irregular  development  of  the  structures  above 
described  furnishes  a  variet}^  of  malformations  of  the  head 
and  spine.  The  degree  of  the  malformation,  or  its  extent 
and  severity,  depends  largely  upon  the  extent  of  the  gap 
caused  by  the  defect ;  as  through  this  gap  the  underlying 
structures  protrude. 

There  are  cases  on  record(Human  Monstrosities,  Part II), 
where  the  failure  of  development  was  very  extensive  in  the 
hypoblast;  being  manifested  by  an  entire  absence  of  the  brain 
and  spinal  cord,  as  well  as  a  deficiency  in  the  arches  of  the 
vertebrae  and  (lie  skin.     The  neural  canal  was  left  wide  open 
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like  a  trough  extending  from  the  frontal  region  to  the  sacrum. 
Generally  speakmg,  the  gap  exists  as  an  opening  over  a 
small  portion  of  the  brain  or  spinal  cord,  thus  allowing  these 
important  structures  or  their  membranes,  to  protrude.  The 
most  common  of  these  malformations  is  that  of   spina  bihda. 


Fig.  30.    Anencephalus.    Absence  of  brain  and  cord.     Entire  deficiency 
of  the  structures  necessary  to  close  the  dorsal  embryonic  opening. 


Spina  Bifida. 

Spina  Bifida  is  a  protrusion  of  more  or  less  of  the  contents 
of  the  spinal  canal  through  a  congenital  cleft  in  the  bones 
and  muscles.  It  may  be  so  small  as  to  be  scarcely  noticeable; 
or,  as  large  as  an  infant's  head.  Its  usual  location  is  in  the 
lumbar  region,  but  it  may  occur  at  any  place  along  the  spine. 
It  is  noticed  at,  or  shortly  after  birth,  and  has  a  tendency  to 
increase  somewhat  in  size.  The  bodies  of  the  vertebrae  in  the 
situation  of  the  spina  bifida  are  normal,  but  the  spinous  proc- 
esses, with  more   or  less  of  tlieir  laminae,  are    absent.      The 
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defect  usually  involves  two  or  three  vertebrae,  but  in  this 
there  is  a  variation.  The  opening  in  the  bones  is  sometimes 
narrow,  and  again  nearly  as  wide  as  the  spinal  canal. 

The  protrusion  or  enlargement,  is  composed  of  the  mem- 
branes of  the  spinal  cord,  blended  together  and  acted  upon  by 
the  pressure  of  the  cerebro-spinal  fluid.     Under  this  pressure 
it  assumes  the  form  of  a  sac,  with   its   neck  at  the   opening 
in     the     spinal     canal,     bulging  out     under    the    skin.     The 


Fig.  81.    Side  view  of  Fi^.  30. 
(Burton,  in  Eclectic  Medical  Journal.) 

fluid  in  the  sac  usually  communicates  with  the  cavity  of 
the  spinal  canal  and  the  cranium.  Pressure  upon  the  spina 
bliida  will  sometimes  produce  stupor  by  increasing  the  press- 
ure within  the  cranium. 

The  spinal  cord  or  its  continuation  usually  occupies  the 
normal  situation  in  the  spinal  canal;  however,  in  some  cases, 
it  protrudes,  and  is  contained  within  the  fluid  in  the  sac, 
while  in  others,   it    may  be    sjDread  out  and  adhere    to  the 
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sac  wall.     In  most  cases  there  are   numerous    spinal   nerves 
floatinsr  in  the  fluid  and  adherinof  more  or  less  to  the  sac. 


Cyclo-l'rieudenceplialus,  with  encephalocele  and 
spina  bilida.     (Stevens.) 

Spina  bifida  is  often  associated  with  other  deformities^ 
sucii  as  hj-drocephalus,  or  paralysis  of  the  lower  part  of  the 
ho'ly;  talipes  equino-varus,  etc. 
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Diagnosis.  The  diagnosis  can  be  made  by  observing  that 
the  tumor  is  congenital,  always  in  the  median  line,  and 
protruding  through  the  underlying  bone.  The  defect  in  the 
bone  can  be  felt  by  pressing  the  enlargement  to  one  side. 
The  tumor  is  oval,  elastic  and  fluctuating.  It  is  made  more 
tense  by  the  child  straining  or  crying.  Gentle  pressure  upon 
the  tumor,  or  raising  the  pelvis  above  the  head,  causes  the 
tumor  to  diminish  in  size  and  may  produce  pain  and  spasm. 

Differential  diagnosis  should  be  made  betAveen  spina  bi- 
fida and  cystic  tumors  in  the  region  of  the  spine.  This  can 
usually  be  done  by  observing  the  absence  of  any  spinal  or 
brain  symptoms,  and  by  there  being  no  opening  in  the  bone  in 
connection  with  the  cyst.  If  there  is  still  any  doubt  remain- 
ing as  to  the  diagnosis,  or  differential  diagnosis,  an  examina- 
tion should  be  made  by  means  of  the  Roentgen  ray,  as  with 
it  the  contents  of  the  tumor  can  be  plainly  seen. 

Prognosis-  The  tendency  in  spina  bifida  is  towards  men- 
ingitis and  rupture  of  the  sac;  and  as  a  result  death  usually 
takes  place. 

Where  the  protrusion  is  small,  a  spontaneous  cure  may 
be  effected,  but  as  a  rule  there  is  a  gradual  enlargement. 
Some  cases  resicli  middle  life.  Generally  speaking  the  out- 
look is  not  encouraging,  as  in  the  most  favorable  cases  the 
child  is  small,  poorly  nourished  and  subject  to  diseases  which 
seriously  complicate  the  existing  condition. 

Treatment,  If  the  protrusion  is  small,  covered  with  sound 
skin  and  not  growing  rapidly,  an  attempt  should  be  made  to 
induce  a  cure  by  gentle  and  constant  pressure.  This  can 
best  be  accomplished  by  covering  the  tumor  with  a  soft  wool 
padding  and  applying  a  bandage.  A  rubber  elastic  bandage 
can  be  used  to  good  advantage.  Cotton  and  collodion  may  be 
used.  If  this  treatment  is  begun  early  and  persisted  in,  it 
may  effect  a  cure. 

By  way  of  operative  treatment,  that  of  excision  gives  the 
most  satisfactory  results.  Under  the  most  strict  aseptic  and 
antiseptic  precautions  the  tumor  is  to  be  opened,  the  fluitl 
allowed  to  escape  slowly,  the  redundant  skin,  the  membrane 
forming    the    sac    and    the    superfluous    nerve    tissue    care- 
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fully  dissected  aAvay;  tlie  cord  or  cauda  equina  replaced  in 
its  normal  situation;  the  dura  carefully  stitched  with  strong 
catgut;  [the  muscles  and  skin  brought  together  separately, 
and  stitched  after  the  same  manner  as  in  a  hernia  operation. 

Antiseptic  dressings  and  padding  should  be  applied  and 
held  in  position  by  a  rubber  elastic  bandage,  producing  gentle 
pressure  over  the  wound,  and  the  child  kept  very  quiet,  lying 
on  its  side  until  the  healing  is  complete.  After  the  operation, 
moderate  pressure  should  be  kept  up  to  prevent  a  secondary 
protrusion. 

Many  operators  have  tried  to  close  the  opening  in  the  bones 
by  transplanting  bone  plates  within  the  gap  from  adjacent 
bones  or  from  animals;  but,  as  yet,  the  operation  has  not  been 
sufficiently  successful  to  Avarrant  us  in  recommending  tlie 
procedure. 

Operative  treatment,  such  as  tapping,  injection  of  the 
cavity  with  the  tincture  of  iodine,  draining  by  open  incision, 
or  seton,  has  been  practiced  but  with  greater  danger  of 
secondary  meningitis,  than  the  operation  of  excision  described 
above. 

Meningocele. 

Meningocele  is  a  protrusion  of  the  membranes  of  the  brain 
through  an  opening  in  the  skull.  The  term  meningocele  is 
also  applied  to  spina  bifida.  The  membranes  usually  pro- 
trude tlirough  the  opening  at  the  posterier  fontanelle,  but  this 
may  occur  at  any  of  the  sinuses  or  openings  in  the  cranium. 
There  is  usually  a  defect  in  the  formation  of  the  bones,  s.o 
that  the  opening  is  much  larger  tlian  is  natural;  and  through 
it  tlie  dura  protrudes  forming  the  enlargement.  It  may  either 
be  under  the  scalp,  or,  where  the  development  of  the  scalp 
is  defective,  that  the  dwa  forms  the  external  covering. 

Diagnosis.  Tlie  diagnosis  is  easy,  from  the  fact  that  there 
is  no  Ijony  surface  underneath  the  fluctuating  enlargement. 

Prognosis.  The  prognosis  is  favorable  where  the  protrusion 
is  slight.  As  the  child  grows,  there  is  a  natural  tendency 
toward   the  reabsorption  of  excessive  cerebro-spinal   fluid.     In 
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some  cases,  when  ossification  is  completed,  the  opening  be- 
comes nearly  closed.  In  extreme  cases  the  prognosis  is  bad, 
as  tlie  membranes  are  liable  to  rupture  and  expose  the  brain 
to  jjiloction. 

Treatment.  Treatment  must  be  pursued  on  the  conserv- 
ative jDlan.  Pressure  cannot  be  used,  because  the  impulse 
of  the  pressure  is  communicated  directly  to  the  brain  from 
Avhich  serious  symptoms  might  arise.  The  head  of  the  child 
should  be  kept  well  elevated.  Careful  attention  to  all  the 
functions  of  the  body,  and  due  precautions  as  to  the  proper 
sanitation,  are  the  essential  features  to  be  looked  after. 

If  a  rupture  is  liable  to  take  place,  an  effort  should  be 
made  to  remove  the  sac  by  an  operation  similar  to  that  of 
excision  for  spina  bifida. 

Encephalocele. 

Encephalocele  is  a  hernia  of  the  brain,  together  with  the 
membranes,  through  the  skull.  It  occurs  usually  through  the 
median  line;  and,  like  spina  bifida,  is  due  to  a  defective  de- 
velopment of  the  bones.  It  is  usually  an  oval  tumor-like  mass 
protruding  under  the  scalp.  In  shape  and  size  it  varies.  In 
one  case  the  encephalocele  consisted  of  the  entire  brain. 
(Ref.  Hand  Book  of  Medical  Sciences,  Vol.  vii.) 

Diagnosis.  The  diagnosis  is  made  by  determining  tlie  pres- 
ence of  fluid  by  percussing  the  tumor  with  the  child  in  differ- 
ent positions.  Usually  the  enlargement  is  somewhat  irregular 
and  the  brain  substance  can  be  felt. 

Prognosis.    The  prognosis  is  not  favorable. 

Treatment.  There  is  very  little  that  may  be  done  for 
encephalocele  excepting  on  general  principles.  Operations 
have  been  performed,  and  the  protruding  brain  removed,  but 
with  no  degree  of  success. 

Anencephalus. 

Anencephalus  is  absence  of  the  brain  and,  usually,  of 
the  spinal  cord  as  well.     These  cases  rarely  occur  as  a  single 
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malformation,  as  a  defective  development  of  this  character  is 
most  likely  be  attended  by  a  correspondfng  deficiency  in  all 
the  structures  of  the  cranium  if  not  those  of  the  spine. 


Fig.  33.    Anencephalus. — Stillborn. 


F\'^.  34.     Side  view  of  Fig.  33. 

Anencephalus  is  the  most  conspicuous    example    of  the 
failure    of    embryonic    development    to    form     the    dorsal    or 
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neural    canal.     These    cases    are    usually    still-born;    if  not, 
they  die  shortly  after  birth. 

Hydrocephalus. 

Hydrocephalus  is  an  abnormally  large  amount  of  fluid  in 
the  cranium.  The  cranial  bones  are  usually  separated  at 
their- sutures  so  that  the  fluid  presses  them  apart  causing  the 
head  to  be  enlarged  in  quite  a  symmetrical  manner.  The 
fluid  is  cerebro-spinal  in  character  and  may   be  very  exces- 


Fig.  35.    Hydrocephalus  with  a  small  meningocele. 

sive  in  quantity.  It  may  either  increase  or  diminish  after 
birth.  The  location,  of  the  fluid  is  usually  in  the  subarach- 
noid space  (hydrocephalus  externus);  in  some  cases  it  is  in 
the  dilated  ventricles  (hydrocephalus  internus) ;  in  others  the 
brain  maybe  arrested  in  development  to  such  an  extent  that 
thp  hemispheres  form  great  sacs,  and  the  fluid  occupies  all 
the  intracranial  spaces. 

A  hydrocephalic  head  has  quite  a  distinctive  appear- 
ance. The  scalp  seems  stretched,  and  is  marked  by  numer- 
ous enlarged  veins.  There  is  a  resulting  disproportion  be- 
tween the  enlarged  head  and   tlie  small  face. 
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Children  with  congenital  hydrocephalus  usually  appear 
briofht,  but  as  age  advances  thev  are  liable  to  be  delicient  in 
some  mental  characteristic. 

Diagnosis.     Tiie  <liagnosis  is  very  plain. 

Prognosis.  The  prognosis  is  unfavorable  as  they  are 
usually  subject  to  spasm  and  die  early.  Occasionally  a  case 
will  improve  and  reach  adult  life. 


Fig.  36.    Same  as  Fig.  35.    Circumference  of  head  at  birth,  23  inclies; 
at  two  months,  24  inches;  at  five  months,  2I4-  inches. 


Treatment,  The  treatment  consists  in  keeping  the  head 
elevated  and  keeping  up  an  excellent  degree  of  health  for  the 
child  by  the  administration  of  tonics,  and  atlention  (o  nour- 
isliment  and  to  the  sanitar}^  couilitioiis.  If  consistant/ the 
bovv^els  should  be  kept  free  and  the  kidneys  active,  to  relieve 
the  pressure  of  fluids  as   far  as  possible. 

Operative  treatment,  such  as  aspiration,  permanent  drain- 
age and  compression  offers  little  or  no  prospect  of  success. 


CHAPTER    IX. 


IMPERFECT  FORMATION  OF  NATURAL  OPENINGS. 
Harelip — Cleft-Palate. 

Harelip. 

Harelip,  is  a  cleft  upper  lip,  and  is  due  to  an  arrested  de- 
velopment. The  cleft  may  be  single  and  a  little  to  one  side 
of  the  median  line,  or  it  may  be  double — one  on  each  side  of 
the  median  line.  Harelip  is  said  to  be  complete  when  the 
cleft  involves  the  soft  parts  and  the  bone,  so  that  the  opening 
of  the  mouth  communicates  with  that  of  the  nose,  and  may 
be  either  single  or  double. 

In  cases  of  double  complete  harelip,  the  portion  between 
the  clefts,  or  the  central  segment,  as  it  is  called,  hangs  from 
the  vomer. 

Harelip  is  Incomplete  where  the  cleft  does  not  involve 
the  nose.  It  may  vary  in  extent  from  that  of  a  superficial 
notch  in  the  border  of  the  lip  to  a  cleft,  that  reaches  the  nos- 
tril. Incomplete  harelip  is  usually  single,  although  in  this, 
it  may  var\^  There  are  numerous  examples  of  double  hare- 
lip where  it  is  complete  on  one  side  and  incomplete  on  the 
other.  Complete  harelip  is  usually  associated  with  cleft  pal- 
ate, while  the  incomplete  form,  as  a  rule  is  not. 

The  occurrence  of  malformations  of  the  face  caji  best  be 
understood  by  giving  their  developement  abrief  cojisideration. 

At  a  very  early  period  in  the  existence  of  the  human  em- 
bryo, its  cephalic  extremity  presents  on  its  anterior  surface 
a  large  opening  which  communicates  with  the  alimentary 
canal.  Around  this  opening  are  numerous  clefts,  and  between 
them  are  processes  which,  by  embryonic  tissue  proliferation. 
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develop  to  form  the  face.  In  the  lower  part  there  are  the  four 
branchial  arches,  the  processes  to  form  the  uppermost  one 
unithig  in  the  median  line  to  give  rise  to  the  lower  lip  and 
loAver  jaw. 

The  ends  of  the  two  maxillary  processes  (superior)  do  not 
unite,  but  have  projecting  down  betAveen  them,  a  broad  plate, 
the  fronto-nasal  process,  from  which  is  developed  the  nose. 
The  central  portion  of  the  fronto-nasal-process,  called  the  mid- 
frontal  process,  pushes  still  farther  downward  and  from  it  are 


Fig.  37.    Single  harelip,  complete. 

formed  the  incisive  portion  of  the  superior  maxillary,  and  the 
lunula  or  central  jDart  of  the  upper  lip.  The  maxillary  pro- 
cesses on  either  side  unite  with  the  frontal  processes  and 
complete  the  formation  of  the  superior  maxillary  bone  and 
upper  lip,  together  with  that  portion  of  the  face  just  above. 

These  jKocesses  are  all  derived  from  the  mesoblast;  and, 
at  aljout  the  eighth  Aveek  of  embryonic  development  of  the 
face  and  jaws,  should  be  completed.  At  this  time  they 
are  covered  Avith  a  layer  ol  epiblast.  Errors  in  the  process  of 
cell  proliferation  and  the  coalescence  of  these  j^rocesses,  give 
rise  to  fissures  and  clefts  in  the  structures  deriA^ed  from  them. 

Chief  among  these  deformities  is  that  of  harelip,  Avhicli  is 


IMPERFECT  FORMATION  OF  NATURAL  OPENINGS. 


85 


due  to  an  arrested  development  and  failure  of  union  betAveen 
the  niid-fronto-nasal  process  and  the  maxillary  processes. 

Treatment  The  only  treatment  is  that  of  repairing  the 
defect  by  operation.  The  time  to  operate  is  as  soon  after  birth 
as  possible.  If  the  repair  is  made  immediately  after  birth, 
the  healing  process  is  nearly  completed  by  the  time  the 
infant  begins  to  nurse.  The  operation  can  be  done  at  this 
time  without  an  anaesthetic  and  without  the  disagreeable 
strangulation  from  the  blood,  as  is  usually  the  case  under 
anaesthesia. 


Fig.  38.     Same  case  as  Fig.  37,  after  operation.    (L.  E.  Herrick.) 

If  the  case  is  double  or  complete  harelip,  the  child  can 
not  nurse  until  the  repair  is  made;  and,  in  addition,  the  cleft 
in  the  bone  will  be  much  compressed  by  early  operation, 
while  the  bones  are  yet  soft. 

Operation.  If  the  operation  be  done  immediately  after 
birth,  an  assistant  should  hold  the  infant  in  a  semi-sitiing 
posture.  The  operator  is  able  to  proceed  witli  rapidity,  often 
mtiking  the  repair  in  a  few  minutes. 

Great  care  should  be  always  exercised  against  the  un- 
necessary loss  of  blood.  This  is  best  done  by  having  another 
assistant  compress   tlie  coronary  arteries  with   his  lingers   or 
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compression   forceps.     If  an  anaesthetic  is  used,  the  head  of 

the  child   should  be  turned  to  one  side  and  the  throat  kept 

clear  of  mucous  and  blood,  so  that  respiration  shall  be  free. 

In  simjjle  cases,  the  repair  can  be  made  by  paring  the  bor- 


^6?^ 


Fig.  39.     Single  harelip   incomplete     Lines  a-b  mark  the  position  of 
the  incibioiib.    The  line  b  b  the  denuded  portion. 


Fig.  40.    Single  harelip  drawn  together  after  the  incision 
made  as  in  Fig.  39. 

ders  of  the  cleft  and  bringing  the  parts  together,  always  bear- 
ing in  mind  that  the  lip  should  be  approximated  evenly  an(l 
without  much  tension,  so  that  healing  may  be  by  first  inten- 
tion. The  tension  is  greatly  relieved  by  separating  the  lip  from 
the  iind«'rl \  iiiL'  b(>n\'  siriiclures. 
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Harelip,  pins  and  a  figure-of-eight  suture  may  be  used 
to  secure  llie  parts.  The  pins  are  introduced  about  one- 
quarter  of  an  inch  from  the  margin  of  tlie  cleft,  passing  to  the 
edge  of  tlie  cleft,  on  the  under  side  and  througli  the  opposite 
flap  in  the  same  manner. 

After  the  parts  are  brought  together  as  above,  intermediate 
sutures  of  catgut  or  silkworm  gut  may  be  used  to  still  fur- 
ther [co-apt  the  parts.  Silkworm  gut  may  be  used  without 
the  pins.  The  wound  is  best  dressed  with  iodoform,  held 
with  a  cotton  and  collodion  dressing,  which  should  pass  well 


Fig.  41.     Double  complete  harelip-     Lines  a-b  to  indicate  the  incision;  the 
dotted  V-shaped  line  indicates  the  denuded  portion  of  the  middle  segment. 

around  on  the  cheeks.  The  dressing  and  the  i^ins  should  be 
removed  on  the  third  day  and  the  collodion  dressing  re-applied  ; 
and,  if  necessary,  a  piece  of  adhesive  plaster  applied  from 
one  cheek  to  the  other,  to  relieve  tension. 

In  some  cases,  when  the  cleft  is  complete,  either  single  or 
double,  the  intermaxillary  portion  of  bone  is  very  much  in  the 
way  of  making  the  repair  in  the  soft  parts.  In  such  cases  it 
may  be  necessary  to  produce  of  it  a  green-slick  fracture,  tiuis 
forcing  it  back  into  a  more  natural  position.  lu  other  cases  it 
may  prolrude  so  far,  or,  perhaps,  protrude  from  tiie  nose,  so  (hat 
it  would  be  impossible  to  replace  it;  then  it  is  best  to  remove 
it  entirely.  If  there  is  a  portion  of  lip  or  skin  on  the  bone  of 
the  intermaxillary  segment  it  can  avcII  be  utilized  in  the 
repair  of  the  li[>. 
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In  cases  where  the  soft  tissue  is  scant,  some  difficulty  is 
experienced  in  making  the  repair.  It  is  best  accomplished 
as  follows:  After  the  lip  has  been  well  separated  from  the 
underlying  bone,  an  incision  is  begun  at  the  prolabial  border, 
or,  where  the  red  border  of  the  lip  ends,  and  running  back- 
ward and  upAvard,  it  passes  the  angle  of  the  nose  extending 
toward  the  malar  process.  A  similar  incision  is  made  on  the 
opposite  side. 


Fig.  42.    Double  complete  harelip  drawn  together  and 
held  by  harelip  pins  and  sutures. 


If  the  case  is  double,  and  there  is  a  central  segment  of  the 
lip,  it  should  be  shaped  into  a  V.  Tlien  the  parts  are  to  be 
drawn  together  far  enough  to  make  a  sufficiently  long  upper  lip. 
The  writer  has  used  this  operation  in  many  cases  with 
great  satisfaction.  It  offers  a  facility  for  shaping  the  nose, 
Avhich,  in  some  cases,  is  either  flattened  or  drawn,  as  well  as 
tliat  of  making  an  abundant  and  Avell  forme<l  liji  witliout  un- 
due tension. 
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Cleft-Palate. 

Cleft-palate  is  a  loiigitiulinal  opening  in  the  roof  of  the 
mouth,  and  is  due  to  a  failure  of  the  embryonic  structures  to 
reach  the  proper  development.  In  the  latter  part  of  the 
eighth  week  of  embryonic  life  the  palatal  processes  are  formed 
by  an  extension  of  the  inner  sidesof  the  alveolar  arch.  These 
coalesce  and  complete  the  formation  of  the  palate,  while  a  defect 
in  the  process  results  in  cleft-jDalate.  Through  this  cleft,  the 
cavity  of  tlie  mouth  communicates  unnaturally  with  the  nares. 
The  cleft  is  in  the  median  line,  and  may  consist  of  a  notch 
in  the  soft  palate,  or  vary  in  extent  to  a  cleft  completely 
through  the  liard  palate  and  superior  maxillary  to  the  cavity  of 
the  nose.  When  complete,  it  is  associated  with  harelip. 
The  cleft  usually  consists  of  a  fissure,  but  the  opening 
maybe  of  considerable  size,  even  to  the  entire  absence  of  both 
liard  and  soft  palates;  indeed, the  variation  is  so  marked  that 
the  surgeon  scarcely  sees  two  cases  that  are  exactly  alike. 

When  cleft-palate  is  marked,  it  gives  rise  to  serious 
trouble.  The  infant  is  unable  to  nurse  because  the  suction 
from  the  tongue  against  the  roof  of  the  mouth  is  interfered 
with.  Tlie  food  being  taken  into  the  mouth  is  pressed  upon 
by  the  tongue  and  passing  into  the  nares,  runs  out  of  the 
nostrils  more  readily  than  down  the  throat. 

Unless  the  infant  is  fed  very  carefully  with  a  spoon  so 
that  the  food  can  run  down  into  the  throat,  it  soon  becomes 
weak  from  lack  of  novirishment  and  dies.  As  the  child  learns 
to  talk,  his  articulation  is  so  indistinct  that  he  is  scarcely 
understood.     The  sounds  pass  through  the  nose. 

Tfcatment.  The  treatment  should  be  instituted  as  early 
as  possible,  for  the  reason  that  if  successful,  the  difficulties 
above  alluded  to  are  immediately  overcome.  The  older  the 
child  grows  and  the  more  accustomed  he  becomes  to  talking 
with  the  defect,  the  more  difficult  it  is  for  him  to  overcome 
the  impediment  in  his  speech  after  the  defect  lias  been 
removed. 

Many  of  these  cases  are  relicA^ed  with  sucli  difficulty 
that   it  is  best  to  allow   Ihein    to   reach    (lu»   aee   of   three    or 
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four  years,  when  ossification  and  dentition  are  nearly  com- 
pleted, before  resorting  to  active  treatment. 

Should  cleft-palate  be  associated  with  harelip,  an  early 
operation  should  be  done  on  the  lip;  and,  if  necessary,  on  the 
boJie,  so  that  the  tension  of  the  lip  across  the  face  will  have  a 
tendency  to  still  further  approximate  the  edges  of  the  cleft  in 
the   bone.      In  some   cases    artificial  apparatus  may  be  used 


Fig.  4-i.     Cleft-palate,  incomplete,  showing  the  method  of  introducing 
the  sutures  after  the  edges  have  been  denuded. 

to  gradually  bring  the  bones  more  closely  together,  thus  nar- 
rowing the  clef  I. 

The  Avriter  has  on  a  number  of  occasions,  Avhen  the  first 
operation  was  done,  removed  all  or  part  of  the  intermaxillary 
portion  of  bone,  .so  that  there  might  be  no  bony  prominences 
to  prev'cnt  the  cleft-palate  coming  together  evenly. 

There  is  a  class  of  cases  in  whfch  there  is  such  defi- 
ciency of   palate  bone,  and  where   the   alveolar  arch   is  com- 
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plete,  that  it  is  impossible  to  narrow  the  cleft  to  any  appreci- 
able extent.  These  cases  with  such  large  openings,  had 
better  be  referred  to  a  dentist  for  an  artificial  plate  to  close  the 
opening.  The  soft  parts  in  the  roof  of  the  mouth  have  been 
repaired  in  these  cases  and  have  broken  open  again,  because 
of  no  underlying  bone  for  support. 

Stapliylorrkapky ^ox  the  operation  for  the  closure  of  a  cleft- 
palate  is  done  under  ansesthesia.  The  head  should  be  turned 
to  one  side,  with  a  mouth-gag  placed  between  the  (eeili.  The 
freshening  of  the  margins  of  the  cleft  is  done  with  forceps  and 
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Fig.  44.    Cleft-palate,  incomplete,  repaired.    The  openings  on 
either  side  made  to  relieve  tension. 

a  narrow-bladed  knife,  especial  care  being  exercised  to  keep 
the  child's  throat  clear  of  blood. 

If  the  freshened  surfaces  come  together  readilv,  the  su- 
tures  may  be  inserted;  if  not,  the  soft  tissues  should 
be  separated  from  the  bone  so  that  there  will  be  no  ten- 
sion on  the  sutures.  This  can  best  be  done  with  a  knife  that 
is  angular  or  curved  on  the  Hat,  so  that  it  can  be  readily 
passed  between  the  soft  tissues  and  the  hard  palate,  the  soft 
parts  being  ]o<»s(mum1  on  each  side  of  the  cleft. 
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If  their  dissection  does  not  allow  the  flaps  to  meet  readily, 
a  longitudinal  incision  can  be  made  on  each  side  of  the  cleft ; 
care  being  exercised  not  to  cut  the  palatine  arteries.  Through 
this  same  incision  the  levator  and  tensor  palati  muscles  can 
be  divided  by  pushing  the  knife  through  posteriorly,  should  it 
be  thouo^ht  necessarv. 

Silkworm  gfut  sutures  should  be  inserted  one-fourth  of 
an  inch  apart  and  tied,  not  too  tightly.  The  sutures  can  best 
be  introduced  with  curved  cervical  needles  in  a  needle-holder, 
or  a  sharp  aneurysm  needle.  The  parts,  should  then  be  well 
dried  and  painted  over  with  a  solution  of  iodoform  in  collodion. 


Fig.  45.    Double  complete  harelip  and  cleft-palate. 


The  sutures  should  be  removed  on  the  eighth  day.  If 
any  small  openings  remain,  they  can  be  stimulated  to  pro- 
mote the  healing  process  by  being  touched  with  the  cautery. 
The  patient  should  be  kept  on  liquid  diet  for  two  Aveeks  after 
the  operation. 

Osteoplasty,  for  cleft-palate,  as  advocated  by  Dr.  Brophy, 
may  be  applicable  in  a  certain  number  of  cases.  This 
method  can  best  be  performed  at  the  same  time  as  the  opera- 
tion  for  the  closure  of    the    harelip — shortly    after  birth,  and 
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consists  of  forcibly  bringing  the  bones  together  and  securing 
them  with  wire  sutures,  passed  through  from  the  outside  of 
the  alveolar  arches  and  above  the  palate  bones.  These  sutures 
can  be  readily  introduced,  and  the  wire  twisted  over  lead  but- 
tons, through  the  incisions  at  the  time  of  the  early  operation. 


Fig.  46.    Cross  section  of  complete  cleft-palate, 
repaired  after  Brophy's  method. 

Where  this  method  can  be  used,  it  offers  the  advantage  of 
having  the  defect  in  the  palate  rejiaired  early,  and  at  the 
same  time  as  the  harelip  is  done,  making  one  operation  for 
both  harelip  and  cleft-palate. 


CHAPTER    X. 


IMPERFECT   FORMATION    OF    NATURAL    OPENINGS   (CONTINUED). 
Epispadias— Hypospadias — Herniaphrodisin — Phymosis. 

Epispadias. 

Epispadias  is  a  division,  more  or  less,  <»f  the  upper  wall 
of  the  urethra.  Comjylete  ej^lspadlas  is  where  the  division 
involves  the  spongy  portion  and  skin  of  the  penis,  and  is 
complete  throughout  its  whole  extent.  Incomplete  epispadias, 
may  exist  as  an  opening  on  the  upper  wall  of  the  penis, 
through  which  the  urine  passes. 

Epispadias  is  often  associated  with  exstrophy  of  the  blad- 
der, in  Avhich  case  there  is  usually  some  defect  in  the  forma- 
tion of  the  puljic  arch  and  the  epispadias  is  complete. 

Between  the  third  and  fourth  month  in  the  development 
of  the  embryo,  the  external  genitals  in  the  male  are  formed 
by  the  closure  of  the  genital  furrow,  which  takes  place  from 
both  sides.  When  there  has  been  a  deficiency  in  the  folding 
together  of  the  mesoblast  and  epiblast  above,  as  in  exstrophy, 
the  upper  borders  of  the  genital  furrow  are  held  apart  and 
nature,  thrc^ugh  her  efforts  to  close  the  furrow,  closes  it  below, 
thus  leaving  tlie  cleft  in  the  upper  wall  of  the  penis,  or  com- 
plete epispadias. 

Incomplete  epispadias  is  due  to  error  in  the  develop- 
ment of  the  genital  tubercle  into  the  penis,  and  a  displacement 
of  the  meatus  urinarius  upwards  and  backwards.  An  un- 
equal formation  in  the  processes  of  the  external  genital 
tubercle  will  give  this  result. 

Where  epispadias  co-exists  with  exstro])hy,  the  penis  is 
rudimentary,  being  very  short  and  br<»ad.     In    some  cases  it 
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is  turned  upward  and  acts  as  a  valve  to  assist  in  holding  the 
urine. 

In  complete  epispadias  the  corpora  caver  no  sum  and  glans 
penis  are  divided  through  the  middle  and  spread  apart,  giv- 
ing rise  to  an  intermediate  groove.  The  rudimentary  prepuce 
hangs  as  a  Avide  flat  piece  of  skin  underneath.  There  is 
usually  incontinence  of  urine  in  these  cases. 

In  incomplete  epispadias,  the  meatus  may  exist  at  any 
point  on  the  dorsum,  and  the  groove  may  extend  from  the  un- 
natural meatus  to  the  end  of  the  penis.  In  these  cases,  much 
annoyance  is  experienced  in  urinating  by  the  scattering  of  the 
stream.  In  all  cases  there  is  much  irritation  from  the  urine 
and  many  times  the  reflex  excitation  is  marked.  Sexual  desire 
is  present,  but  cohabitation  is  difficult. 

Diagnosis,  The  diagnosis  of  epispadias  is  plain,  and  bear- 
ing in  mind  the  description,  the  condition  or  the  deformity 
is  recoonized  at  once. 

Prognosis,  The  prognosis  depends  upon  the  available  means 
by  which  plastic  surgical  operations  may  be  performed,  to 
make  as  nearly  as  possible  a  normal  urethra,  as  well  as  a 
penis  of  moderate  size  and  shape. 

Treatment.  Unless  there  is  some  interference  with  the 
necessary  functions  of  life,  it  is  well  to  let  the  child  pass  the 
first  three  years  before  the  severe  operative  procedure  is  be- 
gun ;  however,  the  operation  may  be  performed  at  an  earlier 
date.  A  cure  should  be  effected  before  the  child  begins  to  go 
to  school,  as  at  that  time  his  companions  will  annoy  him  by 
unkind  remarks,  and  he  soon  is  aware  of  his  misfortune  and 
becomes  morbid  and  unhappy.  He  begins  to  seek  his  own 
company,  and  from  the  local  excitation  soon  becomes  addicted 
to  depraved  habits.  The  age  of  from  three  to  six  years  is  usually 
selected  for  these  operations. 

Early  in  life  it  is  well  to  divide  any  restraining  bands  or 
adhesions,  to  facilitate  the  development  and  straightening  of 
the  penis;  but  a  redundant  prepuce  should  not  be  sacrificed, 
as  it  jnight  be  needed  for  flaps  at  a  future  operation. 

If  exstrophy  is  present  it  should  receive  treatment  first, 
as  an  attempt  to  repair  exstrophy  and  epispadias  at  one  time 
might  be  too  great  a  tax  on  the  patient's  strength. 
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Catheterization  should  be  inaintaiiied  ihroiighout  the 
healing  process  if  possible,  so  as  to  keep  the  nrine  away 
from  the  cut  surface.  Many  operators  prefer  to  make  two 
ojDeratlons  for  the  epispadias;  first,  to  close  the  groove  in  the 
penis;  and,  second,  an  operation  to  close  the  opening  in  the 
upper  end  of  the  groove.  This  procedure  is  advisable  Avhere 
there  is  a  scantiness  of  tissue;  but  where  the  parts  will  per- 
mit, it  is  well  to  close  the  urethral  canal  over  a  catheter  at 
one  operation. 

Operation.  If  the  groove  from  the  epispadlac  opening  to 
the  end  of  the  penis  is  of  sufficient  depth  to  retain  a  catheter 
while  the  corpora   cavernosum  is  drawn  together  over  it,  pro- 


Fig  47.  Epispadias  operation.  The 
surface,  a-b-c,  is  denuded,  d  is  the 
opening  of  the  urethra. 


Fig.  48.  Epispadias  operation  com- 
pleted, a-b  and  c-d  quills  to  pre- 
vent sutures  from  cutting. 


ceed  to  denude  a  portion  on  each  side  of  the  groove  as  repre- 
sented in  Figs.  47,  a,  h,  c.  If  the  groove  is  too  shallow  for  the 
catheter  make  an  incision  in  the  bottom  to  deepen  it  as 
much  as  may  be  necessary. 

After  the  parts  which  are  to  be  united  have  been  well 
denuded,  the  catheter  is  inserted  and  the  sutures  are  introduced 
and  passed  through  the  tissues  on  either  side,  an<l  the  parts 
drawn  together  as  represented  in  Fig.  48.    Tlie  drawing  or  cut- 
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ting  of  the  sutures  is  prevented  by  quills  on  each  side  of  the 
closed  wound,  Figs.  48,  «,  5,  and  c,  d.  The  urine  is  conducted 
away  through  the  retained  catheter  until  about  the  fifth  day 
after  the  operation,  when  sutures  and  catheter  can  be 
removed  and  the  patient  allowed  to  urinate  at  will. 

Hypospadias. 

Hypospadias  is  a  deficiency  in  the  loAver  urethral  wall,  so 
that  the  iu"ine  escapes  abnormally  at  some  point  between  the 
extremity  of  the  glans  penis  and  the  perineum.  Tlie  location 
of  the  deficiency  and  the  urethral  opening,  along  the  course  of 
the  urethra  has  given  rise  to  names  indicating  its  situation. 
Balanio  hypospadias  is  the  name  given  where  the  deficiency  is 
in  the  glans  penis,  or  the  deficiency  may  he  penile,  scrotal  or 
perineal.  The  deficiency  depends  upon  the  degree  of  the 
arrested  development. 

The  embryonic  development  of  the  external  organs  of 
generation,  both  male  and  female,  is  from  the  genital  tubercle, 
which  appears  in  the  sixth  week.  Around  the  genital  tubercle 
is  soon  formed  the  genital  folds,  and  towards  the  end  of  the 
second  month  the  tubercle  presents,  on  its  lower  aspect,  a 
groove — the  genital  furrow.  All  these  parts  are  Avell  developed 
by  the  second  month,  yet  no  distinction  of  sex  is  possible. 
The  female  organs  are  developed  from  the  above  by  an 
easy  transition,  Avliile  in  the  jnale  the  changes  are  greater. 
The  genital  tubercle  is  gradually  developed  into  the  penis, 
it  being  completed  in  the  fourth  month. 

The  genital  furrow,  as  the  tubercle  develops  into  the  penis, 
elongates  on  its  under  surface,  througliout  nearly  its  Avhole 
extent,  but  afterwartls  closes  to  form  the  lower  wall  of  tlie 
urethra,  and  the  genital  folds  come  together  below  to  form  tlie 
scrotum,  all  about  the  same  stage,  namely;  between  the 
third  aiid  fourth  month.  A  failure  of  proper  proliferation  of 
cells  of  the  genital  tuljercle  gives  rise  to  a  dwarfed  penis, 
Avhile  a  failiue  of  the  genital  furrow  to  close  natiu"ally,  will 
give  rise  to  hypospadias.  The  genital  fiurow  may  fail  to  close 
throughout  its  whole  extent,  leaving  the  opening  of  the  lU'ethra 
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ill  llie  bottom  of  a  cleft  in  tiie  perineum,  the  scrotnm  divided, 
and  the  penis  dwarfed ;  a  condition  very  closely  resembling 
the  external  genital  organs  of  the  female. 

The  resemblance  is  so  close  that  at  birth  it  is  quite  easy 
for  the  attendants  to  be  mistaken  as  to  the  sex  of  the  infant. 
It  may  be  judged  a  girl  instead  of  a  boy.  Even  pliysieians 
have  been  Ivnown  to  mistake  a  hypospadiacfor  a  female. 

The  natural  closure  of  the  genital  furrow  is  from  the 
perineum  forward,  and  the  arrested  development  is  quite 
apt  to  be  the  most  frequent  in  the  parts  that  are  the  latest  in 
their  formation.  This  is  the  case  where  the  hypospadial  open- 
ing is  near  the  glans  penis.  The  penis  is  sharply  curve<l 
upon  itself  toward  the  opening,  and  a  groove  marks  the  under 
surface  of  the  glans  as  the  imperfect  tract  of  the  urethra. 

Openings  of  this  kind  are  serious  from  the  fact  of  their  in- 
terference Avith  proper  urination,  and  the  inability  to  accom- 
plish copulation  and  fecundation.  During  erection  the  glans 
is  sharply  bent  down  over  the  mouth  of  the  opening,  the 
penis  is  often  dwarfed,  twisted,  bifid,  flattened,  or  concealed 
under  a  rudimentary  prepuce,  or  within  integumentary  folds 
resembling  labia. 

Tlie  urine  as  it  is  voided,  is  scattered  and  conies  in  con- 
tact with  the  skin,  and  local  irritation  and  inflammation  is 
the  result.  If  the  liypospadial  opening  is  perineal,  urina- 
tion is  performed  by  the  patient  squatting  down,  like  a 
woman,  to  prevent  wetting  his  clothing. 

Diagnosis.  The  diagnosis  of  hypospadias  is  not  diffi- 
cult. After  examination  it  is  only  necessary  to  note  the 
manner  of  urinating  in  order  for  tlie  attending  physician  to 
determine  its  nature. 

An  interesting  feature  in  connection  Avith  perineal  hypos- 
pa<lias  is  the  determination  of  sex.  Often  these  cases  are 
judged  wrongly  at  birth,  and  a  time  conies  later  in  life,  Avhen  it 
is  necessary  to  make  an  examination  that  the  proper  sex 
may  be  determined  and  the  mistake  rectified.  It  is  usually 
an  oversight  on  the  part  of  the  physician.  A  close  ex- 
amination by  him,  at  the  time  of  l)irth,  woidd  have  revealed 
the  I  rue  naliue  of  the  case. 
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If  there  is  any  doubt  as  regards  diagnosis,  an  examination 
of  the  internal  organs  ol  generation  should  be  made.  With  a 
sound  passed  into  the  bladder  and  the  index  finger  inserted 
in  the  rectum,  the  presence  or  absence  of  either  uterus  or 
prostate  can  be  determined. 

Prognosis.  In  hypospadias,  the  patient  is  usually  able 
to  pass  urine  without  difficulty,  excepting  that  the  urine 
produces  a  smarting  and  burning  of  the  irritated  skin  as  it 
conies  in  contact  with  it. 

These  cases  are  somewhat  grave,  however,  because  of  the 
mental  and  moral  situation  which  attends  them.  Hypospa- 
diacs  are  prone  to  all  vices,  and  frequently  suffer  from  protracted 
venereal  diseases.  The  deformity  seems  to  excite  a  local 
irritation  that  contributes  to  this.  Copulation  and  fecunda- 
tion in  these  cases  are  difficult. 

Treatment,  The  cure  depends  upon  operative  treatment, 
and  it  should  be  performed  during  childhood.  In  order  to 
facilitate  the  proper  growth  of  the  penis,  the  adherent  prepuce 
and  any  other  adherent  bands,  should  be  stripped  back  from 
the  glans  early  in  life. 

Many  operators  make  three  separate  operations  to  close  a 
hypospadias;  first,  to  straighten  the  penis;  second,  to  form  a 
urethral  canal;  third,  to  close  the  hypospadiac  opening. 

Cases  differ  so  much  in  character  that  it  is  difficult  to  lay 
down  rules  that  will  apply  to  all.  Straightening  should 
be  done  at  various  times  in  early  life  as  the  penis  is  develop- 
ing. If  it  is  possible  to  complete  the  remainder  of  the  repair 
at  one  operation,  it  is  better  than  to  make  several  operations 
of  it. 

The  chief  difficulty  is  from  the  annoyance  of  the  urine. 
This  is  overcome  by  introducing  into  the.  bladder  a  metal 
catheter,  and  retaining  it  there  throughout  the  operation,  and 
for  some  days  afterward,  until  the  healing  is  complete.  The 
urine  is  to  be  conducted  into  a  receptacle  by  rubber  tubing, 
thus  keeping  it  from  contact  with  the  parts. 

In  some  cases  it  is  necessary  to  deepen  the  urethral 
groove  in  order  that  the  flaps  may  cover  the  catheter  without 
tension.  This  is  done  by  making  a  longitudinal  incision  in 
the  bottom  of  the  groove.     The  catheter  is  then   covered  by 
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making  two  skin  flaps ;  the  first  on  one  side  of  the  catheter  so 
that  it  can  be  reversed  Avith  the  integument  toward  the  in- 
strument and  stitched  over  to  the  other  side;  second,  a  flap  is 
to  be  raised  from  the  skin  on  the  other  side  and  stretched  over 
the  first  flap,  and  stitched,  the  two  flaps  having  their  raw 
surfaces  together. 

Flap  «,  b,  is  reversed  and  sutured  to  the  margin  where  c, 
d,  is  raised;  then  c,  d,  is  pulled  across  and   stitched  to  the 


Fig.  49.  Hypospadias  operation.  Two  skin  flaps,  a,  b,  are  to  be  reversed  and 
sutured  to  the  line  c-d.  Then  the  flap,  c-d,  is  to  be  raised  and  sutured 
to  the  line  a-b. 


line  a,  h.  Silkworm  gut  sutures  are  used  one-fourth  of  an 
inch  apart. 

If  the  hypospadias  is  that  of  a  Jistida  with  the  urethral 
canal  continuing  beyond  it,  the  operation  is  done  in  the  same 
manner,  shaping  the  flaps  to  close  the  fistula. 

Restlessness  and  erections,  must  be  controlled  by  ad- 
ministering morphia,  bromides,  camphor  or  lupuline. 

The  sutures  are  to  be  removed  on  the  fourth  or  lifth  day, 
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and  twenty-four  hours  later,  the  catheter  can  be  removed.  The 
parts  should  be  kept  bandaged  to  prevent  dilatation  of  the  newly 
formed  canal,  at  least  for  a  few  Aveeks  after  the  operation. 
Subsequent  contractions  of  the  urethra  are  to  be  overcome 
by  the  passing  of  sounds. 

In  severe  cases  of  hypospadias,  or  those  simulating 
hermaphro  lism  with  perineal  openings,  cleft  scrotum  and 
dwarfed  penis,  great  dexterity  on  the  part  of  the  surgeon  is 
called  for,  in  order  to  make  the  necessary  repairs.  A  careful 
studv  of  each  case  must  be  made,  as  plastic  surgerv  mav  be 
able  to  place  the  j^arts  in  such  a  condition  that  subsequent 
marriage  will  be  possible. 

Even  though  the  penis  is  very  diminutive,  it  may  be  well 
to  construct  a  urethra  along  its  under  surface.  In  many 
cases  the  skin  from  a  redundent  foreskin,  or  from  the  scrotum 
may  be  utilized  in  the  flaps. 

Hermaphrodism. 

A  hermaphodite  is  an  individual  whose  genital  organs 
either  occasion  an  uncertainty  in  regard  to  sex,  or  give  the 
impression  that  certain  organs  of  both  sexes  are  present. 

True  lierinapJirodism ,  that  is,  an  individual  possessing 
both  male  and  female  genital  organs  with  normal  functions, 
is  a  condition  that  never  exists. 

Sjnivious  hermaphrodism  is  a  resemblance  to  the  opposite 
sex  and  is  not  uncommon.  In  some  cases  the  sexual  con- 
formation is  very  puzzling,  especially  when  the  presence  of 
certain  organs  apparently  belonging  to  the  opposite  sex  are 
observed. 

A  male  child  Avith  an  undescended  testicle,  a  cleft  scrotum 
and  a  diminutive  penis,  certainly  bears  a  close  resemblance 
to  a  female,  while  the  female  child  with  atresia  vagina  and 
elongated  clitoris,  bears  a  close  resemblance  to  a  perineal 
hypospadiac  male. 

The  absence  of  a  visible  penis  is  usually  sufficient  evi- 
dence with  the  laity  to  warrant  the  christening  of  an 
infant    as    a    female,     and    the    true    sex    remains     undis- 
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covered  until  adult  lile  is  reached.  Masculine  traits  pre- 
dominating, a  physician  is  called  and  an  examination  dem- 
onstrates that  the  supposed  female  is  a  male. 

Many  of  the  older  writers  reported  cases  as  possessing 
two  sets  of  genital  organs;  and  even  at  the  present  time  we 
occasionally  hear  of  individuals  possessing  characteristics  of 
both  sexes.   We  have  found,  however,  that  one  is  easily  de- 


Fig.  50.    Spurious  hermaphrodism.    Educated  as  a  female.    The  general 
appearance  that  of  a  woman,  but  undoubtedly  a  case  of  hypospadias. 


ceived,  as  many  of  these  persons  become,  for  pecuniary 
purposes,  adept  at  misrepresentation.  These  cases  are 
usually  found  to  be  males  with  hypospadias. 

The  study  of  the  embryology  of  the  two  sexes,  shows  the 
similarity  of  the  component  parts  up  to  a  certain  age,  and  the 
ease  with  which  errors  in  development  may  give  rise  to 
hermaphrodism. 
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Until  about  the  third. niontli  of  development,  the  genitals 
in  the  embryo,  present  the  same  appearance  for  both  male  and 
female,  and  rudimentary  tissue  for  the  formation  of  both  sexes 
is  present;  as  development  advances,  if  the  child  be  a 
male,  the  tissues  for  the  opposite  sex  remain  rudimentary, 
and  vice  versa. 

Normal  median  union  of  the  lateral  surfaces  of  the  uro- 
genital sinus  may  be  more  or  less  interfered  with,  or  the  gen- 
ital tubercle  and  its  prolongation  anteriorly  may  be  arrested; 
or,  if  the  child  be  a  female,  the  genital  furroAV  may  close  and 
the  clitoris  underg^o  abnormal  enlargement.  Embryonic  errors 
of  this  kind,  together  with  the  presence  of  the  rudimentary 
structure  of  the  opposite  sex,  often  presents  a  condiiion  that 
is  perplexing. 

For  examples  of  hermaphrodism,  the  reader  is  referred  to 
current  literature:  American  Journal  of  Obstetrics  and  Dis- 
eases of  Women,  Vol.  VIII  p.  616,  and  Vol.  XVI  p.  174. 
Canadian  Lancet,  Vol.  XVI,  p.  134.  Dr.  Fowler  in  the  Trans- 
action of  the  New  York  Obstetrical  Society.  American  Journal 
of  Medical  Sciences,  Vol.  XXVI,  p.  367.  Chicago  Medical  Times 
Vol.  XXVII,  p.  401.  Eclectic  Medical  Journal,  Vol.  L,  pp. 
13  and  425. 

Diagnosis.  When  a  child  is  born  into  the  world,  it  is  im- 
portant that  the  proper  sex  should  be  determined.  Thus,  if  a 
girl  be  declared  a  boy,  in  after  years  shame  may  grow  out  of 
the  mistake.  A  careful  examination  should  be  made  and  the 
sex  be  declared  in  conformity  with  the  prej)onderance  of 
existing  sexual  organs. 

We  are  now  too  far  advanced  in  means  of  diagnosis  to  be 
guided  by  Aristotle's  rule,  that,  "  it  is  to  be  considered  in 
which  member  it  is  fittest  for  the  act  of  copulation,"  Both 
internal  and  external  organs  shovdd  be  examined.  An  en- 
larged clitoris  in  the  female  is  not  infrequently  present  at 
birth,  and  should  it  continue  to  grow  it  may  reach  even  to 
twelve  inches  in  length. 

Absent  testicles  and  a  diminutive  penis  certainly  tend  to 
mislead,  but  (lie  majority  of  iliose  cases  can  l)e  proven  to  be 
males,   with  testicles  un<lesce)ided  from  the  abdomen,  and  a 


IMPERFECT  FORMATION  OF  NATURAL  OPENINGS. 


105 


hypospadiac  penis.     The  cases  of  large  clitoris,   associated 
with  absent  vagina  and  uterus,  or  with  uterus  emptying  into 
the  bladder,  are  of  course,  females,  minus  certain  organs. 
Regular    menstruation    is    presumptive   evidence    of    the 
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Fig.  51.    Same  as  Fig.  50,  with  rudimentary  penis  raised,  showing  the  perineal 
opening  and  the  urethral  groove.    The  testicles  in  the  folds  on  either  side. 


existence  of  an  ovary;  but  such  How  may  be  absent 
even  in  an  undoubted  female,  or  it  may  escape  Avith  tlie 
urine. 

Sexual  impulse  is  mainly  dependent  upon   the    presence 
of  testicles  or  ovaries.     In  certain  cases,  liowever,  the  feeling 
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for  the  opposite  sex  is  entirely  absent;  but,  in  this  seeming 
neutral  state,  circumstances  may  alter  cases.  Again,  it  may 
be  abnormally  increased;  it  may  develop  very  young;  and  at 
puberty,  may  lead  to  excessive  degradation. 

The  perverted  sexualism  of  these  females  may  induce 
them  to  become  lovers  of  woman,  and  to  practice  sajpjphism 
at  an  early  age.  Thus  it  will  be  seen  that  the  direction  of 
sexual  desire  is  not  always  diagnostic  of  the  sex. 

The  general  characteristics  of  the  individual,  the  form, 
the  voice,  the  hair,  are  all  conditions  that  should  be  con- 
sidered in  connection  with  the  examination  of  the  internal 
and  external  genital  organs. 

In  the  newborn  the  genital  organs  are  so  diminutive,  and 
the  mucous  tissues  so  delicate  in  texture,  that  examination  is 
very  difftcult;  but  Avith  probe  and  sound,  and  the  delicate 
touch  of  the  experienced  physician,  the  distinctive  features  of 
the  organs  can  be  discovered.  If  instruments  are  used,  great 
care  must  be  exercised  not  to  injure  the  tissues. 

When  the  sex  is  uncertain,  it  would  be  wisdom  on  the 
part  of  the  ph}sician  to  pronounce  the  infant  8i probahle  male 
and  await  developments,  since  less  inconvenience  would 
arise  from  an  error  in  this  direclion. 

Treatment,  The  responsibility  of  the  ph}sician  is  two- 
fold: iirst;  to  determine  the  sex,  which  can  usually  be 
done  by  observance  of  the  foregoing  suggestions.  Second; 
to  establish  the  usefulness  of  the  sexual  organs  so  that  the 
individual  may  be  marriageable  as  well  as  capable  of  beget- 
ting children. 

In  these  cases  operative  treatment  should  be  resorted  to 
between  the  age  of  three  and  six  years,  and  should  be  directed 
to  render  the  parts  as  nearly  normal  as  possible.  Repeated 
operations  are  necessary  in  some  cases  to  liberate  and  render 
useful  these  malformed  organs.  In  males  the  treatment  is  the 
same  as  that  advised  under  epispadias  and  hypospadias. 

In  females  it  may  be  necessary  to  open  an  atresia  vulva 
or  vagina^  or  to  anij>utate  an  enlarged  clitoris.  Before  re- 
moval of  a  clitoris,  hov/ever,  the  diagnosis  of  sex  must  be 
positive  lest  the  organ  be  a  male  penis. 
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Fhymosis  and  Adherent  Prepuce. 

Phymosis  is  a  contraction  of  the  prepuce,  and  it  is 
usually  adherent  to  the  glans  penis.  In  a  very  large  percent- 
age of  male  children  it  is  present  at  birth,  or  if  the  prepuce  is 
elongated  beyond  the  glans  it  may  be  brought  on  after  birth. 
The  condition  is  due  to  too  great  a  proliferating  jjower  in 
the  oviter  layer  of  cells  in  the  genital  tubercle.  The  over 
development  not  only  produces  an  elongated  foreskin  but  the 
preputial  orifice  may  be  nearly  closed  in  front  of  the  glans 
penis. 

The  preputial  opening  may  be  small,  and  contracted;  so 
much  so  that  the  urine  can  scarcely  escape  through  it.  Fre- 
quently the  urine  is  so  held  back  by  the  small  opening 
that  a  dilatation  or  urinary  pouch  appears,  causing  more  or 
less    retention    and   dribbling  of  the  urine  from  it. 

In  all  male  children  the  prepuce  is  more  or  less  adherent 
to  the  glans  penis  at  birth.  In  cases  Avhere  retraction  can  be 
made  the  first  appearance  of  the  preputial  orifice  is  that  of 
a  very  small  hole,  but  gentle  manipulation  will  soon  ex- 
pose the  reddened  meatus  and  the  foreskin  will  roll  back  on 
the  glans  until  a  circle, — the  line  of  adhesion^  will  appear. 

If  the  case  is  that  of  an  infant  the  adhesions  will  readily 
give  away,  allowing  the  foreskin  to  be  stripped  back  over  the 
glans.  As  the  child  grows  older,  the  adhesion  becomes  more 
firm  and  resisting.  When  the  adhesions  are  broken  up  an 
accumulation  of  smegma  prseputii  is  found  just  back  of  the 
glans  penis  acting  as  a  foreign  body. 

Where  phymosis  and  adherent  prepuce  remain,  the  glans 
penis  is  held  firmly  within,  and  its  growth  is  much  retarded. 
The  retained  excretions  of  smegma  and  urine  cause  irrita- 
tion and  in  some  cases  inflammation.  Frequent  erections 
are  excited  with  intense  pain  as  a  consequence;  a  train  of 
nervous  symptoms  may  follow ;  and  that,  unless  the  patient  gets 
early  relief,  is  liable  to  be  disastrous  to  his  jnental  and 
physical   condition. 

Nervous  symptoms  are  retlexed  to  other  [)arls  of  the  body 
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and  are  manifested  in  a  great  variety  of  ways.  Chorea^ 
tetany,  jyaresis,  epilepsy,  convulsions,  feMe  'muscular  action, 
strabismus,  dysuria,  nocturnal  incontinence,  paralysis,  talipes, 
prolapsus  ani,  and  malnutrition,  are  among  the  troubles  ex- 
cited by  pliymosis  and  adherent  prepuce,  and  have  been 
cured  by  relieving  the  patient  of  the  local  irritation. 

In  young  infants,  many  cases  of  restlessness  at  night,  of 
defective  nutrition,  and  of  malassimilation  have  been  greatly 
benefited  by  proper  attention  to  the  genital  organs  and  a 
puny,  irritable,  wakeful  boy  baby  has  been  rendered  plump 
and  happy  by  simply  giving  him  a  clean  healthy  glans  penis. 

In  girls  with  irritation  or  hy23eraesthesia  of  the  clitoris, 
or  nymphse,  we  have  a  similar  exhibition  of  reflex  nerve 
symptoms  and  they  demand  the  same  scrutinizing  cleanli- 
ness and  attention  as  in  the  case  of  boys. 

Diagnosis.  The  actual  condition  of  the  genitals  is  easily 
determined,  but  whether  the  nervous  symptoms  positively 
come  from  the  irritation  at  the  genitals,  or  from  some  other 
part  of  the  body,  is  a  question  that  is  more  difficult  to  decide. 

It  should  be  remembered  that  nearly  every  boy  has  an 
adherent  prepuce,  and  that  it  should  not  be  mistaken  for  the 
cause  of  nerve  disturbance  when  the  initial  lesion  is  in  the 
brain  or  spinal  cord. 

In  every  obscure  case  of  nervous  trouble  in  children,  a 
careful  investigation  of  the  state  of  the  genital  organs  should 
be  instituted;  in  fact  it  is  the  part  of  wisdom  to  ascertain  in 
every  male  child  the  fact  that  the  prepuce  and  glans  penis  are 
separable. 

Physicians  are  not  excusable  for  overlooking  this  causal 
element  of  disease,  and  if  there  is  any  doubt  remaining  as  to 
the  cause  of  the  nerve  symptoms,  the  genital  organs  shoidd 
first  be  placed  in  a  normal  liealthy  condition.  This  slioidd 
be  the  first  step  in  the  treatjnent,  and  due  attention  to  other 
things  should  come  later. 

Prognosis.  The  prognosis  depends  on  our  ability  to  re- 
lieve the  local  Irritation.  In  cases  of  epispadias,  or  liypospa- 
dias,  it  may  l^e  liar<l  to  relieve  the  difficulty  even  in  cases 
where  its   relief  from  local  Ireahnejit  seems  clear. 
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Tfcatment,  The  object  in  the  treatment  is  to  attain  the 
normal  standard,  and  to  secnre  a  prepnce  freely  movable  over  a 
healthy  glans  penis.  In  the  great  majority  of  children  this 
can  be  accomplished  by  dne  attention  on  the  part  of  the 
physician,  nurse  or  mother,  in  early  life,  and  is  accomplished 
by  gentle  manipulation  and  cleanliness. 

Daily  washing  of  tlie  genitals  should  always  be  insisted 
upon  in  children ;  and,  when  carefully  done  by  the  mother  or 
nurse,  it  occasions  no  excitement,  and  is  the  best  preventive 
against  priapism  and  masturbation.  It  is  important  to  teach 
it  to  the  child  and  if  followed  in  youth  it  is  looked  upon  as  an 
ordinary  act  of  cleanliness  and  will  prove  most  hygienic. 
When  the  toilet  is  made,  the  prepuce  should  be  well  retracted 
and  the  sulcus  back  of  the  glans  cleansed. 

In  infancy  an  adherent  prepuce  can  be  stripped  from 
the  glands  with  little  difficulty  and  should  always  be  accom- 
plished early.  In  neglected  cases,  it,  as  a  rule,  is  accomplished 
by  the  boy's  own  manipulations  before  he  is  eight  or  nine 
years  old.  He  should  be  saved  the  necessity  of  performing 
this  operation  upon  himself  as  the  local  irritation,  and  manip- 
ulation on  his  part  has  much  to  do  with  his  acquiring  the 
vicious  habit  of  masturbation. 

If  the  adhesions  are  so  unyielding  as  not  to  give  way  upon 
firm  retraction  of  the  prepuce,  it  may  be  necessary  to  pass  a 
probe  around  the  glans  to  break  up  the  adhesions.  The 
separation  should  be  carried  back  until  the  sulcus  behind 
the  corona  is  fully  exposed,  when  all  smegma  should  be 
thoroughly  washed  away.  Sometimes  the  smegna  is  not 
removed  easily,  as  it  has  become  imbedded  in  the  tissues.  If 
necessary,  an  instrument  should  be  used  to  scrape  it  away. 

At  first  the  prejjuce  should  not  be  allowed  to  remain  long 
behind  the  glans,  as  paraphimosis  will  result  and  great  diffi- 
culty be  experienced  in  its  reduction.  The  prepuce  should 
be  made  to  move  back  and  forth  a  fcAV  times  and  always  be 
left  returned  over  the  glans  as  before. 

If  the  above  treatment  with  the  free  use  of  sterilized 
water  is  persisted  in  daily,  it  will  in  the  largest  percentage  of 
boys  secure  a  healthy  and  freely  movable  prepuce;  and  it  is 
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far  more  practicable  than  circumcision  when  it  can  be  carried 
out, 

ISUttlng  the  prepuce.  AVhen  the  preputial  opening  is  so 
contracted  that  retraction  is  impossible,  and  especially  where 
there  seems  to  be  no  redundancy  of  tissue,  it  is  best  to  slit  the 
jjrepuce  on  the  dorsal  surface.  This  is  best  done  by  passing 
a  grooved  director  between  the  prepuce  and  the  glans  and 
fallowing  it  with  a  curved  bistoury  or  narrow  bladed  scissors, 
making  the  incision  well  back  over  die  glans.  Retraction 
and  cleanliness  can  then  be  practiced  as  described  above. 
If  any  swelling  should  take  place  a  wet  boracic  acid 
dressing  should  be  applied. 

Circumcision.  The  removal  of  the  prepuce  by  operation 
should  be  practiced  where  there  is  a  redundancy,  or  elonga- 
tion, of  the  prepuce  far  beyond  the  glands.  An  elongated  pre- 
puce is  a  great  annoyance  to  the  patient  as  it  usually 
becomes  contracted  so  that  it  prevents  the  exposure  of  the 
glans.  Circumcision  ofiers  immediate  relief  and  is  to  be  per- 
formed only  where  there  is  an  excessive  development  of  the 
prepuce. 

Nature  intended  the  glans  penis  should  be  covered  by  the 
preputial  hood,  and  as  the  removal  of  the  prepuce  means 
mutilation,  it  is  always  well  to  bear  its  function  in  mind; 
and  by  treatment  to  try  and  attain  as  nearly  as  possible  the 
normal  standard.  The  operator  should  guard  against  cut- 
ting the  prepuce  too  short,  or  leaving  a  large  amount  of  cica- 
tricial tissue. 

The  operation  can  be  performed  under  either  general  or 
local  anaesthesia.  If  the  base  of  the  penis  is  constricted  and 
the  parts  injected  with  a  two  per  cent  solution  of  cocaine  the 
025eration  can  be  done  without  pain  to  the  patient. 

The  prepuce  is  to  be  grasped  by  two  pairs  of  catch  forceps 
at  about  the  junction  of  the  mucous  with  llie  integumentary 
portion,  the  foreskin  then  put  upon  the  stretch  Iw  an  assistant, 
while  the  operator  cuts  it  away  with  a  pair  of  sharp  curved 
scissors,  cutting  close  to  the  glans,  and  a  little  shorter  on  the 
dorsum  than  it  is  below.  He  then  retracts  the  integument  and 
slits  up  the  mucous  membrane  to  the  corona,  stri]»ping  it  from 
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the  fflaiis  and  turnino-  it  back.  If  necessary,  additional  trini- 
ining  can  be  done  with  the  scissors  to  make  the  edge  of  the 
mucous  membrane  approximate  the  integument.  A  few  catgut 
sutures  can  be  inserted  if  thought  best,  but  as  a  rule  they  are 
not  necessary.  Iodoform  or  boracic  acid  powder  is  applied, 
and  a  dressing  of  borated  cotton  wrapped  around  the  penis 
to  forma  cone  from  the  base  to  the  meatus,  and  secured  by  the 
use  of  simple  collodion. 

Urination  takes  place  through  a  very  small  oj^ening  at 
the  apex  of  the  cone. 

Union  will  be  speedy  and  non-suppurative.  If  erections 
take  place  the  dressing  pushes  the  penis  back  in  the  cellular 
tissue  at  its  base.  The  cotton  should  be  removed  on  the 
fourth  or  fifth  day  and  the  parts  dusted  Avith  a  dry  powder. 


CHAPTER  XI. 


IMPERFECT  FORMATION  OF  NATURAL  OPENINGS  (CONCLUDED). 

Imperforate  Anus— Absence  of  the  lower  part  of  the  Rectum  and  Anus — 
Occlusion  of  the  Rectum  at  some  distance  above  a  normal  appearing  Anus — 
Rectum  terminating  in  a  Fistula — Atresia  Ani  Urethralis,  Atresia  Ani 
Vesicalis,  Atresia  Ani  Vaginalis. 

Malformation  of  the  rectum  and  anus  results  from  the 
arrested  development  of  the  parts  durhig  the  embryonic  period 
of  their  formation. 

A  brief  description  of  the  development  of  these  parts 
will  assist  in  gaining  an  understanding  as  to  the  manner  in 
which  errors  in  the  formation  of  the  rectum  and  anus  are 
brought  about. 

The  earliest  formation  of  the  alimentary  canal  is  that  of  a 
shut  sac  with  its  closed  end  within  the  caudal  extremity 
of  the  embryo.  The  sac  is  formed  from  the  hypoblastic  mem- 
brane and  naturally  remains  within  the  surrounding  meso- 
blastic  structures. 

The  epiblast  invaginates  the  mesoblast  to  form  a  common 
opening  for  the  intestine  and  uro-geni(al  sinus.  The  inflexion 
of  the  epiblast  linally  approaches  the  sac  above  and  com- 
municates with  it  by  a  solution  of  continuity  in  the  septum 
between  the  two.  This  takes  place  in  the  latter  part  of  the 
second  month  when  the  alimentary  canal  communicates  ex- 
ternally. 

It  is  seen  that  at  an  early  date  there  is  a  common  orilice 
for  the  rectum  and  uro-genital  sinus;  while  the  uro-gouilal 
sinus  develops  into  the  deep  urethra,  whicli  is  laier  divided 
by  the  development  of  the  perineum,  wliitli  ajipears  as  a 
vertical  septum  dividing  tlie  cloaca,  and  is  completed  in  the 
latter  part  of  the  third  month. 

An  arrested  deveh^pment,  or  an  irregularity  of  iho  ])rocess 
of  formation  of  any  of  the  parts  entering  inio  Ihe  formation  of 
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the  rectum,  anus,  perineal  septum,  bladder  or  deep  urethra, 
are  etiological  factors  in  the  mallormation  of  these  parts. 

Imperforate  Anus. 

Imperforate  anus  is  caused  by  a  diaphragm  of  greater  or 
less  thickness,  audit  may  consist  of  simple  mucous  membrane, 
or  the  mucous  membrane  may  be  covered  with  more  or  less 
areolar  tissue  and  true  skin. 


Fig.  53.    Imperforate  anus. 


All  the  other  structures  about  the  rectum  usually  appear 
normal.  Often  at  the  sire  of  the  anus  there  is  a  bulgino'  of 
of  the    tissues  while  the  infant  is  straining. 

Diagnosis,  The  diagnosis  is  made  by  observing  that  the 
infant  passes  no  feces;  and,  by  examination,  the  presence  of 
fluid  or  gas  can  sometimes  be  determined  beneath  the 
bulging  diaphragm. 

Prognosis,     Unless    the  infant   is  relieved    by  the  third   or 
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fourth  day,  it  soon  dies;  or,  if  the  fecal  substance  regurgitates 
by  way  of  the  mouth,  it  may  live  for  a  time. 

Treatment.  Relief  depends  upon  an  operation  to  form 
a  natural  anus.  Tliis  is  done  by  placing  the  infant  on 
his  back,  with  the  thighs  drawn  upward,  and  making  an  in- 
cision carefully  through  the  central  point,  evacuating  the 
feces,  and  washing  out  the  lower  bowel  thoroughly.  The  re- 
dundant tissues  should  be  trimmed  away  and  the  mucous 
membrane  stitched  to  the  integument  with  fine  catgut.  Care 
should  be  exercised  in  makino-  the  anus  as  near  natural  as 
possible, 'and  not  to  injure  the  fibers  of  the  sphincter  ani 
muscle. 

The  parts  are  to  be  dressed  with  boracic  acid  powder  and 
borated  gauze.  The  dressing  should  be  renewed  as  often  as 
it  is  soiled  bv  the  infant.  Healinsf  is  bv  first  intention  and 
the  result  is  satisfactorv. 


Absence  of  the  lower  part  of  the  Rectum  and  Anus. 

In  this  variety,  the  arrested  development  which  produces 
the  malformation  is  such  as  to  leave  the  termination  of  the 
bowel  at  a  variable  distance  from  the  position  of  the  natural 
anus.  The  bowel  terminates  in  a  large  pouch,  usually  about 
the  middle  or  upper  part  of  the  sacrum,  or  about  two  inches 
above  the  perineum.  The  pelvis  below  is  often  narrowed, 
and  is  filled  with  cellular  tissue.  Frequently  a  cord  of  longi- 
tudinal fibers  marks  the  natural  situation  of  the  rectum  and 
terminates  below  where  the  anus  should  be.  At  the  site  of 
the  anus  the  skin  may  be  smooth  and  even;  or  there  may  be 
either  a  slight  protrusion  or  an  indentation. 

Diagnosis.  The  external  appearance  of  this  conditioii 
is  plain,  but  it  is  difficult  to  determine  the  appioximah'on  of 
the  blind  rectal  pouch  to  the  perineum.  A  narrow  pelvis,  with 
nearness  of  the  tuberosities  of  the  ischium  is  a  sign  of  the 
high  termination  of  the  rectal  pouch.  The  urethra  and 
bladder,  or,  if  a  female,  the  vagina  also,  together  with  cellular 
tissue  fills  up  the  concavity  of  the  sacrum.  Passing  a  probe 
into  the  bladder  mav  be  of  some  assistance. 
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Prognosis,  These  cases  usually  die  on  the  third  or  fourth 
day.  However,  cases  have  been  known  to  live  a  considerable 
time  bv  vomitinpf  the  contents  of  the  bowels  two  or  three  times 
a  day.  They  are  sometimes  relieved  by  an  operation,  but  in 
some  cases  where  the  opening  in  the  bowel  is  made,  it  is  so 
unnatural  that  it  does  not  satisfactorily  serve  the  purpose  of 
an  anus. 

Treatment,  The  only  relief  is  by  operation  and  the 
method  should  be  directed  toward  the  formation  of  the  best 
possible  opening  for  the  bowels.     The  operation    should   be 


Fig.  53.    Absence  of  the  anus  and  lower  part  of  the  rectum. 


performed  as  soon  after  birth  as  possible.  During  the  first 
twenty-four  hours  is  the  best  time,  and  it  can  be  done  without 
anaesthesia.  An  attempt  should  be  made  to  reach  the  rectal 
pouch  through  a  perineal  incision.  If  the  outlet  of  the  pelvis 
is  sufficiently  large  to  allow  the  introduction  of  the  index 
finger  and  instruments,  it  can  probably  be  accomplished.  The 
infant  is  to  be  held  in  the  lithotomy  position  and  the  incision 
made  in  the  median  line  from  the  coccvx  to  the  root  of  liis 
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scrotum.  After  it  is  deepened  to  about  one-half  inch  with  the 
scalpel,  then  blunt  dissection  with  the  index  hnger  can  be 
carried  to  the  depth  of  several  inches,  bearing  in  mind  to  keep 
in  the  median  line  and  close  to  the  sacrum.  If  rudimentary 
fibers  be  felt,  it  is  well  to  follow  them  to  the  bowel.  A  probe 
in  the  bladder  or  in  the  vagina  is  of  some  assistance  in  locating 
the  rectum.  When  the  rectal  pouch  is  reached  the  adhesions 
around  it  should  be  ruptured  Avith  the  finger,  when  it  can 
be  grasped  by  a  pair  of  forceps  and  incised  with  scissors,  be- 
hind the  forceps.  After  the  bowel  is  thoroughly  evacuated 
and  washed,  it  should  be  brought  down  if  possible,  and 
sutured  to  the  integument.  In  some  cases  it  can  be  brought 
down  before  it  is  opened,  which  it  would  be  well  to  do. 

If  this  can  be  done,  the  success  following  the  operation  is 
mostly  assured,  as  usually  the  muscles  about  the  new  open- 
ing gain  control  over  the  movements.  ^     »    ' 

If  it  is  impossible  to  bring  the  bowel  down,  then  a  good 
sized  metal  drainage  tube  must  be  secured  in  the  wound  to 
facilitate  the  escape  of  the  feces  and  to  prevent  the  tissues 
reuniting.  The  difficulty  is  in  keeping  the  tube  in  place  until 
the  healing  process  is  completed  so  as  to  secure  a  servicable 
outlet  for  the  bowels.  In  some  cases  (Annual  of  the  Medical 
Sciences,  1888,  Vol.  II)  where  the  bowel  was  too  short,  the 
coccvx  has  been  removed,  and  the  incision  carried  alono-  the 
sacrum  far  enough  to  allow  the  gut  to  come  to  the  surface. 

After  the  wound  is  dusted  with  iodoform  powder,  a  moist 
dressing  should  be  applied  and  changed  often,  the  parts 
bathed  with  warm  boracic  acid  solution  and  the  dressing  re-ap- 
plied. 

If  the  dissection  through  the  perineal  region  does  not 
reach  the  bowel,  the  surgeon  should  consider  the  advisability 
of  abandoning  the  operation  in  that  region  and  doing  a  laparo- 
colotomy  and  thereby  securing  an  artificial  anus  on  the  ab- 
domen. 
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Occlusion  of  the  Rectum  at  some  distance  above  a  nokmal 

APPEAKiNG  Anus. 

This  inalformation  is  the  result  of  the  failure  of  the  solu- 
tion of  continuity  between  the  hypoblastic  pouch  above  and 
the  invaginated  epiblast  below.  As  a  result  of  this  embryonic 
failure  there  is  no  communication  between  the  two  pouches. 

The  anus  is  normal  in  appearance,  but  ends  in  a  cul- 
de-sac,  and  the  rectum  ends  in  a  blind  pouch  at  a  A^ariable  dis- 
tance above  this  point. 


Fig.  54.    Occlusion  of  the  rectum  at  some  distance  above  a  normal 
appearing  anus. 

The  separation  between  the  two  may  be  a  membranous 
partition  of  greater  or  less  thickness,  or  the  anal  cul-de-sac 
may  lead  to  the  vagina  or  urethra,  while  the  rectum  ends  in  a 
pouch  above.  The  sym[)t<)ms  Avill  be  those  of  complete  ob- 
struction of  the  Ixjwels. 

Diagnosis,  Th(i  chara(;ter  of  these  cases  can  be  easily 
determincil   by  cxaniinat  ion   with   the  inch'x   (ingor  or  a  probe 
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passed  into  the  anus.  The  diagnosis  is  seldom  made  early  as 
the  external  appearance  is  quite  natural.  It  is  only  Avhen  the 
nurse  or  mother  notices  that  the  child  passes  no  fecal  matter, 
that  it  suffers  pain,  that  the  belly  becomes  swollen  or  vomit- 
ing begins,  that  the  physician's  attention  is  directed  to  the 
case.     Its  nature  is  then  made  known  by  examination. 

Prognosis,  From  the  fact  that  the  diagnosis  of  this  mal- 
formation is  not  made  until  grave  symptoms  are  present,  the 
prognosis  becomes  very  unfavorable.  If  it  should  be  discov- 
ered early,  there  might  be  a  relief  for  the  infant  through  opera- 
tive treatment. 

Treatment  The  only  treatment  is  to  operate  in  such  a 
manner  as  to  find  the  rectal  pouch,  bring  it  down  and 
stitch  it  to  the  tissues  below.  This  can  best  be  done  by  en- 
larging the  anal  cul-de-sac  posteriorly,  along  the  coccyx  and 
sacrum,  and  following  up  to  the  rectal  pouch  and  then  divid- 
ing the  adherent  tissues  and  bringing  the  rectum  to  the  skin 
below  and  securing  it  there  with  catgut  sutures.  The  repair 
in  the  adjacejit  tissues  must  be  completed  so  as  to  nmke  the 
parts  as  nearly  normal  as  possible. 

Puncturing  the  partition  through  the  anus  has  not 
proven  a  valuable  method  of  reaching  the  bowel,  as  the  dan- 
gers attending  it  are  greater. 

If,  after  due  effort,  there  should  be  failure  to  reach  the 
rectal  pouch  from  below,  then  it  is  Avell  to  close  up  the  incis- 
ion already  made,  and  attempt  to  reach  the  gut  b}'  an  in- 
cision in  the  left  groin — laparocolotomy . 

The  Rectum  terminating  in  a  Fistula. 

In  these  cases,  there  are  a  great  variety  of  types  manifest- 
ing in  themselves,  the  errors  of  nature,  in  faulty  joroduction  of  the 
orifices,  by  embryonic  cell  proliferation  and  the  coalescence 
of  parts. 

Tliey  present  an  absence  of  the  anus,  and  the  recluin  luir- 
rows  down  to  a  mere  fistula,  which  may  have  its  opening  at 
any  point  in  the  perineum  or  sacral  region.  The  same  errors 
in   embryonic   development   may  tlirow  the  reclal    iistula   into 


120 


CONGENITAL  DEFORMITIES. 


tlie  urinary  tract  or  generative  organs,  and  the  feces  be  dis- 
charged by  one  of  these  outlets ;  or  there  may  be  several 
iistulse  terminating  at  different  points;  or  the  urethra  or 
vagina  may  terminate  in  the  rectum. 

Stenosis  of  the  lower  part  of  the  rectum  and  anus  often 
occurs. 

These  cases  of  congenital  stenosis,  where  the  rectum  nar- 
rows down  to  a  fistula  with  its  opening  at  the  anus,  are  the 
ones  that  are  usually  overlooked,  as  they  allow  the  semi-fluid 
fecal  matter  to  escape  to  a  considerable  extent.     The  move- 


Fig.  55.     Kectum  terminating  in  a  fistula. 


ments  take  place  sufhcieiitly  to  prevent  symptoms  of  com- 
plete obstruction. 

"When  the  child  grows  older  and  the  fecal  substance 
gets  liarder,  the  accumulation  takes  place  in  the  rectum,  the 
abdomen  becomes  bloated,  and  the  child  strains  ineffectively 
at  stool.  Laxatives  are  administered,  but  only  a  little  fecal 
matter  passes;  tlie  child  is  in  sucli  pain  that  attention  is 
called  to  it  and  the  nature  of  the  deformit\'  is  determined. 
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Tlie  opening  of  the  fistula  instead  of  being  at  the  normal 
point  of  the  anus,  may  be  anywhere  on  the  perineum. 

Diagnosis.  Diagnosis  of  fistula  with  the  opening  externally, 
is  very  simple.  Absence  of  the  anus  and  presence  of  a  fecal 
fistula  determines  the  malformation. 

Prognosis.  Prognosis  is  more  favorable  than  in  those  cases 
with  complete  occlusion. 

Treatment.  If  the  infant  does  not  have  sufficient  evacua- 
tion, it  is  well  to  dilate  the  stenosis  or  fistula  with  graduated 
bougies  everyday  until  the  opening  is  sufficiently  large  to  al- 
loAV  free  evacuation.  If  this  fails,  or  when  the  child  has 
arrived  at  the  age  of  from  three  to  six  years,  an  incision 
through  the  perineum  should  be  made,  to  reach  the  bowel,  the 
fistula  should  be  dissected  out,  and  the  boAvel  brought  down 
and  stitched  to  the  integument,  care  being  taken  to  preserve 
all  the  functions  of  the  parts. 

Atresia  ani  urethralis — vesicalis — vaginalis. 

Where  tlie  rectum  or  the  fistula  ends  in  the  urethra,  blad- 
der or  vagina,  it  is  called  atresia  ani  urethralis,  atresia 
ani  vesicalis,  and  atresia  ani  vaginalis  respectively. 

Atresia  ani  urethralis  is  that  form  of  malformation  where 
the  rectum  communicates  with  some  portion  of  the  male 
urethra,  allowing  the  escape  of  fecal  matter.  It  escapes  for 
the  most  part  at  intervals  between  urination.  There  is  very 
little  feces  in  the  urine.     The  anus  is  absent. 

Atresia  ani  vesicalis  is  that  form  of  malformation  Avliere 
the  rectum  communicates  witli  the  bladder,  either  by  a  nar- 
row orifice  near  the  base  of  the  organ,  or  by  an  ojDening  near 
its  fundus.  In  this  case,  the  fecal  matter  passes  with  the 
urine  and  is  mixed  witli  it.  The  amount  of  fecal  substance 
Avill  depend  upon  the  size  of  the  opening.  If  the  opening  be- 
tween the  l)ladder  and  the  bowel  is  small,  the  symptoms  of 
insufficient  passage  of  fecal  matter  are  present. 

Atresia  ani  vaginalis  is  that  form  of  malformation  where 
the  rectum  terminates  in  the  posterior  wall  of  the  vagina. 
There  may  be  a  small  o{>eniiig,  allowing  an  insul'ficiont  escape 
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of  fecal  matter,  or  the  opening  may  be  large  enough  to  cause 
incontinence  of  feces. 

The  ojDening  may  be  situated  at  any  point  along  the  pos- 
terior vaginal  Avail.  The  anus  is  absent.  Where  the  feces 
escape  sufficiently,  a  patient  with  tliis  malformation  may 
reach  adult  life;  and,  in  some  cases,  has  lived  happily  with  a 
husband  and  raised  a  family. 

Diagnosis*  The  diagnosis  of  these  abnormal  fistulous 
openings  can  usually  be  made  by  ol)serving  where  and  how 
the    escape    of     fecal     matter    takes   place.     In    all    cases    of 


Fig.  50.     Atresia  ani  urechralis. 


occlusion  of  the  rectum,  or  absence  of  the  anus,  it  is  well  to 
look  carefully  for  fecal  stains  on  the  napkin,  or  to  investi- 
gate tlie  urine,  as  tliis  class  is  of  more  frequent  occurrence 
tliaji  all  others  lalcen  togellier. 

Prognosis.  The  prognosis  <lepen<ls,  first;  upon  the  size  of 
the  fistula  or  outlet  of  the  bowel,  as  to  Avhether  it  will  allow 
the  fecal  substance  to  escape  witli  sufficient  freedom  or 
not.     Second;   upoii  the  success  of  an  operation  to  relieve  the 
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bowels,  provided  there  should  be  serious  symptoms  from  re- 
tained feces.  The  operation  is  more  or  less  severe.  The  mor- 
tality is  high,  partly  from  the  operation  and  partly  from  the 
weakness  of  the  23atient. 

Treatment,  Ifj  as  often  happens,  the  patient  suflters 
no  inconvenience  from  the  malformation,  any  operation  to- 
wards producing  a  cure  may  be  postponed  until  an  age  is 
readied  when  the  greater   development   of  the  parts   will  con- 


Fig.  57.    Atresia  ani  vesicalis. 


duce  to  a  more  favorable  result.  With  this  end  in  view,  it  is 
well  to  look  after  any  inconveniences  that  may  arise  in  the 
case. 

If  the  fistulous  opening  is  too  narrow  to  allow  free  dis- 
cliarge,  the  physician  should  strive  to  overcome  this  by  the 
passing  of  graduated  bougies,  for  the  purpose  of  dilatation. 

If  a  radical  operation  should  be  decided  upon,  it  will  con- 
sist in  incising  the  jierineum  and  carrying  the  dissection  up 
into  the  pelvis    liigli  enough  to  find  and  loosen  the  rectum  so 
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that  it  can  be  brought  doAvn  and  stitched  to  the  integument. 
Considerable  care  should  be  taken  in  shaping  the  new  anus. 

The  fistulous  opening  in  the  urethra,  bladder,  or  vagina 
can  be  closed  through  the  same  opening  before  the  bowel  is 
pulled  down.  If  the  fistula  is  in  the  urethra  or  bladder,  a 
catheter  should  be  allowed  to  remain  in,  to  conduct  away  the 
urine.  If  the  fistulaopens  into  the  vagina,  the  latter  should  be 
well  packed  with  gauze  so  as  to  give  support  to  the  soft  and 
newlv  forming  tissues. 


Fig.  58.    Atresia  ani  vaginalis. 


Iodoform  powder  and  gauze  should  be  used  for  dressing. 
At  the  time  of  the  first  dressing  it  is  well  to  place  a  piece  of 
gauze  or  a  drainage  tube  into  the  newly  formed  anus,  but  if 
the  bowel  is  Avell  secured  to  the  integument,  it  is  not  neces- 
sary after  the  first  dressing.  The  feces  should  I)e  kept  liquid 
and  the  dressings  clianged  as  often  as  they  are  soiled.  Heal- 
ing will   probably  take  place  by  first  intention. 
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CONGENITAL  DISTORTIONS. 

Congenital  Dislocation  of  the  Hip— Dislocation  of  the  other  Joints — Club-Hand — 
Congenital  Club-Foot — Congenital  Rickets — Congenital  Syphilis. 

Congenital  Distortion  exists  principally  as  a  diversion 
in  the  position  or  shape  of  the  extremities.  Under  this  liead- 
ing  we  may  consider  the  distortion  as  dependent  upon  some 
abnormal  influence — mechanical,  maternal  or  hereditary,whic]i 
was  present  before  birth. 

Tiie  deformity  may  or  may  not  be  noticeable  at  birth. 
Examples  of  those  which  are  abnormal  at  birth,  are  some 
cases  of  dislocations,  congenital  club-hand  and  club-foot. 
Tliose  whicli  are  not  noticeable  at  birth,  but  appear  as 
soon  as  the  child  begins  to  make  use  of  the  parts,  maybe  dis- 
locations, and  defects  from  congenital  rickets  or  syphilis. 

Congenital  Dislocation  of  the  Hip. 

Congenital  dislocation  of  the  hip  is  an  abiiormal  relation 
of  the  structiu'es  entering  into  the  formation  of  the  hip-joint. 
The  name  is  somewhat  misleading  as  it  applies  in  some  cases 
Avhere  there  is  no  dislocation  in  the  true  sense  of  tlieierm. 

Tliere  may  be  one  or  more  of  a  variety  of  anatomical  con- 
ditions present.  The  abnormal  relation  may  be  due  to  relaxa- 
tion of  tlieligamentum  teres,  or  of  the  capsular  ligament.  Itmay 
be  a  defective  development  of  the  cotyloid  ligament,  or  the 
<lefect  may  be  in  the  rim  of  the  a(elal)uliiin.  It  nuiy  be  a 
defect  in  the  formation  of  the  bone,  either  in  the  bottom  of  tlie 
acetal)idum,  or  in  the  liead  and  lunk  of  llu^  femnr.  The  con- 
geiiitid  dislocation  may  exist  only  on  one  side,  or  it  ma\'  be 
present  in  both  ht]»-joinls.  Usually  the  other  parts  ol"  tlu' 
body  jiresejit  a  natural  ap])earance. 
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Etiology,  The  abnormal  relation  of  the  parts  in  congen- 
ital dislocation,  is  undoubtedly  due  to  a  defective  development, 
the  foundation  of  Avliich,  is  laid  during  the  formation  of  the 
parts  while  in  embryo. 


Fig.  59.    Skiagraph  of  a  case  of  double  congenital  dislocation  of  the  hip,  showing 
the  defective  development  of  the  bones  in  a  child,  aged  four  years. 

The  theory  of  defective  development  in  the  embryo,  as  ad- 
vanced elsewhere  in  this  work,  is  that  of  mechanical  disturb- 
ance of  the  embryo,  maternal  impressions  and  heredity.  Of 
these,  mechanical  disturbance  seems  to  be  the  most 
common  cause.  (We  have  a  case  in  the  clinic  at  the  present 
time  of  double  congenital  dislocation  of  the  hijDs;  whose 
mother,  during  the  early  months  of  lier  pregnancy  was 
nursing  her  five  year  old  boy  who  had  undergone  excision  of  the 
hip-joint  for  liip  disease  at  our  hospital.) 

Pathology.     In  early  life  in  congenital    dislocation,  there  is 
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an  abnormal  degree  of  motion  at  the  hip-joint.  Besitles  the 
normal  movements  present,  the  head  of  the  femur  is  not  heUl 
firmly  in  its  natural  situation  in  the  acetabulum,  but  is  per- 
mitted to  move  from  it.  The  usual  displaced  motion  is  up- 
ward   and    backward. 

The    degree   of   displacement  varies    greatly   in   different 
cases.     In  some,  there  is  onlv  a    relaxation  of  the  ligaments. 


Fig.  60.     Skiagraph  of  congenital  dislocation  of  the  right  hip 
in  a  case  aged  fourteen  years. 

allowing  a  partial  displacement,  or  perhaps  a  Aveakness;  in 
others,  there  is  such  laxity  that  the  patient  can  dislocate 
the  hip  joints  at  will,  by  muscular  effort,  so  that  the  head  of 
the  femur  can  be  felt  against  the  ilium;  while  in  others  the 
bones  remain  displaced  constantly  during  the  act  of  walking. 
As  a  rule  the  head  of  the  femur  is  not  natural.  It  nmy  be 
flattened  or  entirely  absent.  The  cavity  of  the  acetabidmn 
presents  a  similar  defect.  The  capsular  ligament  is  always 
present  but  usually  much  distended  as  the  pressure  from  the 
weight  of  the  body  l)oars  heavily  upon  it. 
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In  a  case  that  is  not  treated,  the  tendency  is  toward  a 
progressive  increase  of  the  deformity.  The  muscles  around 
the  joint  develop  unnaturally.  The  head  of  the  femur  may 
rest  against  the  innominate  bone,  and  form  a  socket  away 
from  the  acetabulum.  In  time,  the  head  becomes  united  by 
ligamentous  attachments,  in  the  new  situation.  The  line  of 
equilibrium  in  the  body  is  altered  and  consequently  an  un- 
natural gait,  and  secondary  body  curves,  must  develop. 

Symptoms,  From  the  time  the  child  learns  to  Avalk  the 
symptoms  are  observed.  Tlie  peculiar  waddling  gait,  or  sway- 
ing of  the  body  from  side  to  side,  is  characteristic.  The  back 
is  curved  forward,  and  the  hips  are  prominent. 

Where  the  dislocation  is  only  on  one  side,  the  gait  is  that 
of  an  exaggerated  limp.  There  is  no  pain  unless  over  exercise 
has  caused  irritation.  A  child  with  this  deformity  Avill  walk 
farther  than  one  would  think  from  the  manner  of  its  gait. 
When  accustomed  to  walking,  they  endure  it  nearly  as  well 
as  other  children. 

Diagnosis,  The  deformity  is  usually  overlooke<l  in  early 
life,  but  after  the  cliild  walks  well,  the  diagnosis  may  be  made 
at  a  glance. 

Examination  reveals  an  unusual  laxity  at  the  joint.  If 
the  bone  is  out  of  place  it  can  be  determined  by  the  application 
of  "  Nelaton's  test."  This  is  only  applicable,  liowever,  in  the 
severe  cases,  or  in  those  in  which  there  is  shortening  of  the 
extremity.  As  the  child  lies  on  its  back,  the  perineum  is 
broad;  and,  if  the  muscles  are  relaxed,  the  extremities  are  ab- 
normally everted. 

The  deformity  can  usually  be  differentiated  from  other 
troubles  by  the  history.  In  bow-legs  and  lordosis  the  gait  re- 
sembles tliis  affection,  but  in  them  the  hip  is  found  to  be  nor- 
mal. In  infantile  paralysis  the  laxity  of  tlie  muscles  pre- 
vails throughout  the  extremity. 

Prognosis,  If  left  to  themselves,  these  patients  are  able 
to  walk,  bill  lliey  do  not  recover  from  the  deformity.  The 
awkward  gait  continues,  and  in  some  cases  groAVs  worse. 

Treated  cases  usually  improve,  but  the  cure  <lepends 
somewhal   u|)on  the  exient  of  the  deformity,  ami  the  time  de- 
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voted  to  treatment.     Many  cases  recover  entirely,  if   treated 
during  the  active  growing  period. 

Treatment.  Tlie  desired  end  to  be  reached  in  the  treat- 
ment of  congenital  dislocation  of  the  hip, is  to  secure  the  j)arts 
in  their  normal  situation,  and  at  the  same  time,  to  permit  mo- 


Fig.  61.    Congenital  dislocation  of  the  hip.    (Park.) 

lion,  until  the  normal  relation  is  established  by  nature,  and 
the  patient  is  able  to  maintain  that  relation  in  the  act  of 
walking. 

The  treatment  is  a  difficult  task  as  the    methods  proposed 
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are,  generally,  so  insufficient ;  the  acetabulum  imperfect, 
perliaps  almost  Avanting;  a  flattened  and  deformed  bead  of  tbe 
femur;  and  tbe  strong  muscles  and  body  weigbt  antagonizing 
every  tberapeutic  measure. 

Mechanical  treatment.  Tbe  conservative  treatment  is 
pursued  by  tbe  plan  of  continuous  extension.  Tbis  may  be 
accomplisbed  in  different  ways.  Tbe  writer  bas  succeeded 
by  tbe  use  of  a  modified  double  long  bip  splint  by  day,  and 
bed  extension  by  niglit.  Of  course  tbe  degree  of  extension 
must  depend  upon  tbe  case,  and  tbe  work  to  be  accomplisbed. 
In  tbe  majority  of  cases,  extension  sliould  be  sufficient  only  to 
bold  tbe  parts  in  tbeir  normal  relation  to  eacb  otber,  Tbis 
metbod  of  treatment  sliould  be  persisted  in  for  several  years, 
or  until  tbe  parts  become  more  fixed  in  tbeir  normal  place,  or 
until  ossification  is  completed. 

German  surgeons  accomplisb  tbe  same  result  by  tbe  con- 
stant application  of  a  corset,  and  pelvic  bands  of  plaster  of 
Paris,  silicate  or  felt.  Some  surgeons  of  tbis  country  secure 
tbe  bones  in  tbeir  normal  relation  by  plaster  of  Paris  and 
bed  extension  for  a  long  time,  and  afterwards  allow  a  patient 
to  go  about  witb  an  extension  splint.     (Post,  Lovett,  BroAvn.) 

Under  tbe  most  favorable  circumstances,  tbe  mecbanical 
treatment,  especially  in  cbildren,  Avill  effect  a  cure.  Wben  tbe 
patient  bas  passed  cbildbood  tbis  plan  is  unsatisfactory.  If 
tbe  patient  bas  readied  adult  life  and  can  walk,  it  isAvell  not 
to  attempt  treatment;  but  if  Avalkiiig  is  very  difficult  or  im- 
possible, tben  operative  treatment  may  be  demanded. 

Operative  treatment.  In  desperate  cases,  Avbere  deform- 
ity is  marked,  or  wbere  inflammation  bas  existed  in  tbe  un- 
natural joint  sufficient  to  cause  a  contraction  of  tbe  muscles 
about  the  liip,  tben,  in  order  toovercome  tbe  deformity,  an  oper- 
ation must  be  ^^erformed. 

The  operation  sliould  be  directed  toward  restoring  the  parts 
to  as  nearly  tbeir  normal  relalioii  as  possible.  Division  of 
the  muscles  and  iendoiis,  and  perhaps  excision  of  tbe  bone 
may  be  nec^essary, 

Tlie  sub(ii(aiie<)us  division  of  those  (endons  that  prevent 
a    normal    degree    of    motion,  may    suffice.     Hoft'a    makes    an 
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open  incision  down  to  the  femur,  extirpates  tlie  capsule,  en- 
larges the  acetabulum,  reduces  the  dislocation  hv  dividing 
resisting  tendons,  inserts  drainage,  and  finishes  with  a  plaster 
of  Paris  cast  to  secure  the  parts.  The  results  following  this 
operation  are  said  to  be  favorable.  It  still  remains  a  question 
whether  this  plan  should  be  attempted  upon  patients  that 
have  reached  adult  life,  as  in  them  the  tissues  do  not  readily 
form  into  a  useful  joint  after  excision  of  the  hip. 

Dislocation  of  other  Joints. 

Although  hip- joint  dislocations  are  more  common  than 
those  of  any  other  joint,  it  is  of  importance  to  call  attention  to 
the  fact  that  congenital  dislocation  may  exist  in  any  joint  of 
the  body. 

The  cranium  has  been  found  to  be  dislocated  in  mon- 
strosities. (Guerin.)  The  rotation  of  the  vertebrae  on  each 
other  has  existed  as  a  congenital  dislocation.  (Fleischmann.) 
Dislocation  of  the  lower  jaAv  is  reported.  (Guy.)  Dislocations 
liave  been  noted  at  both  the  sterno-clavicular  and  acromio- 
clavicular joints.  (Guerin.)  Congenital  dislocations  of  the 
shoulder  in  both  adults  and  infants  have  been  found.  (M. 
Smith.)  Authenticated  cases  are  recorded  of  dislocations 
at  the  elbow,  of  the  wrist  and  of  the  joints  of   the  fingers. 

Dislocation  of  the  tibia  forward,  is  one  which  attracts 
considerable  attention,  because  the  knee  flexes  in  the  reverse 
direction  from  the  normal.  The  limb  can  be  straightened 
easily  but  when  left  to  itself  it  resumes  its  former  position. 

There  may  or  may  not  be  co-existing  deformities.  These 
dislocations  may  be  lateral  or  bi-lateral.  There  is  always  an 
alteration  in  the  structures  of  the  joint  according  to  the  de- 
gree of  the  deformity.  The  joint  structiu'es  are  usually  all 
present,  but  some  are  rudimentary  and  others  are  over- 
developed. 

If  left  to  itself  the  deformity  becomes  more  marke<l  as 
age  advances.  In  some  cases  some  usefulness  is  gained  to 
the  part,  but  a  spontaneous  cure  never  results. 

Treatment,     AVlieii  the  deformilv  is  recognizeil  and  treated 
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while  the  patient  is  very  young,  a  simple  fixation  treat- 
ment will  answer.  The  parts  should  be  placed  in  their  nor- 
mal relation  to  each  other,  and  retained  there  a  sufficient 
length  of  time  so  that  they  will  remain  in  position  ;  and  then  with 
passive  motion  daily  applied  the  joint  will  soon  become  useful. 
If  there  is  rigid  muscular  resistance  the  tendons  should  be 
divided,  and  the  deformity  corrected  by  force  if  necessary.  A 
plaster  cast  best  serves  to  fix  and  protect  the  parts  for  a  few 
weeks,  and  then  passive  motion  can  be  employed,  and  a  support- 
ive brace  Avorn  until  the  parts  gain  their  normal  usefulness. 

Club-Hand. 

Club-hand  is  a  deviation  of  the  hand  from  its  normal  re- 
lations to  the  line  of  the  forearm.  The  condition  is  analogous 
to  that  of  dislocations  of  other  joints  and  could  well  be  called 
dislocation  at  the  wrist-joint. 

The  deformity  varies  in  different  cases,  from  that  of  a 
slight  impediment  in  straightening  the  wrist,  to  that  of  having 
the  hand  doubled  upon  the  forearm. 

Club-hand  is  spoken  of  as  being  dorsal  or  palmar  when 
the  deformity  is  towards  extension  or  flexion.  It  is  radial  or 
ulnar  (ulnar  sometimes  called  cubital)  Avhen  the  deviation  of 
the  hand  is  inward  toward  the  radius,  or  outward  toward  the 
ulna.     Usually  two  of  these  varieties  are  combined. 

When  the  liand  is  strongly  flexed  and  drawn  toward  tlie 
radius  it  is  called  radio-palmar.  The  other  combinations  are 
radio-dorsal,  xdnaro -palmar,  ulnaro-dorsal,  cuhito-palmar  and 
cubito- dorsal. 

Club-hand  is  not  a  common  deformity.  Its  most  frequent 
occurrence  is  that  of  tlie  radio-palmar  variety.  Frequently 
it  is  associated  Avith  other  distortions  or  malformations.  It 
may  exist  on  one  liand  or  on  both,  or  is  sometimes  met  witli 
as  an  acquired  deformity.  It  maybe  secondary  to  traumatism 
or  paralysis.  Its  most  frequent  occurrence,  however,  is  in 
tlie  congenital  form. 

The  causes  of  congenital  chd)-liand  are  tlie  same  as  those 
described  under  malforjnalions.     In  some  cases  there  is  onlv 
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deficiency  in  the  length  of  the  soft  tissues.  The  muscles, 
tendons  and  fascia  are  too  short  to  allow  the  hand  to  be 
brought  into  line  Avith  the  forearm.  In  other  cases  there  is  also 
a  defect  in  the  bones.  One  or  more  bones  may  be  absent  in 
part  or  in  whole.  This  may  be  true  of  the  radius,  ulna  or  the 
carpal  bones,  thus  allowing  the  hand  to  be  easily  diverted  or 
dislocated  to  one  side.  A  variety  of  anomalous  conditions  of 
bones,  muscles,  vessels  and  nerves  may  occur. 

Symptoms,  The  hand  is  rigidly  held  in  a  deformed  posi- 
tion, but  admits  of  some  motion  at  its  articulation  with  the 
forearm.     The  lower  end  of  the  radius  or  the  ulna  may  push 


Fig.  62.     Congenital  club-hand. 

out  ^permanently  against  the  skin.  There  is  usually  some 
atrophy  of  the  hand  and  fingers.  The  hand  is  of  some  ser- 
vice to  the^patient,  but  at  best  is  weak  and  unnatural. 

Diagnosis,  The  diagnosis  is  evident,  as  the  name  club- 
hand covers  all  these  malpositions. 

Prognosis,  The  tendency  in  these  cases  is  toward  pro- 
gressive deformity,  rather  than  towards  improvement. 

Treatment,  When  the  treatment  is  begun  early,  there  is 
a  chance  to  effect  a  cure  by  mechanical  apparatus,  fixed  to 
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the  extremity  so  that  tlie  pails  will  be  lieLl  in  their  normal  re- 
lation to  each  other.  In  mild  cases  this  treatment  will  also 
effect  a  cnre.  The  mechanical  treatment  can  sometimes  be 
accomplisheJ  by  nsing  any  forms  of  splints  that  will  keep  the 
hand  in  j30sition,  changing  them  as  often  as  necessary  for 
circulation.  Later,  and  when  motion  is  desired,  the  best  form 
of  sujjport  is  the  regular  club-hand  brace  with  elastic  spring 
extension.  The  brace  shoulil  be  worn  until  the  extremity  will 
act  normally  Avithout  it. 

Operative  Treatment.  Where  it  is  impossible  to  correct 
the  deformity  by  mechanical  ajipliances  we  resort  to  operative 
treatment.  The  ojjeration  is  for  the  purjwse  of  dividing  the 
restraining' teuilons  or  ligaments  so  that  the  hand  mav  beeasilv 


Fig.  68.    Showing  metliod  of  tendon  lengthening. 


straightejieil.  TJiis  is  best  accomplished  by  open  incision. 
TJie  incision  is  made  over  the  contracted  j^arts  and  carried 
doAvn  to  them,  and  the  division  of  tlie  fascia  is  easily  done. 
If  tendons  and  muscles  are  too  sliort,  it  is  best  to  lengtlien 
thejn  by  the  mctli(»<I  of  tendon  lengthening  as  represented  in 
the  illustration. 

The  tendons  should  l>e  lengthened  just  ejiougli  to  allow 
the  hand  to  be  straightened.  It  is  usually  necessary  to 
leiiLitlK'n  a   innnlK'r  of  (h<»  tendons  as  more    tlian    one  juus(de 
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is  involved.  After  the  temlons  ami  the  sheaths  of  the  teiidons 
are  carefully  stitched  with  catgut  or  fine  silk,  they  are  re- 
placed in  their  natural  situation ;  the  external  wound  care- 
fully sutured  and  antiseptic  dressings  applied.  All  this 
should  be  done  under  the  most  strict  aseptic  precautions,  as 
union  must  be  by  first  intention  in  order  to  obtain  a  good  result. 

The  extremity  is  placed  upon  a  suitable  splint  and  held 
in  a  natural  and  straight  position.  This  position  should  be 
maintained  throughout  the  treatment.  After  the  soreness  dis- 
appears, passive  motion  should  be  practiced. 

Sub-cutaneous  tenotomy  is  not  advisable  for  club-liand, 
as  the  tendons  do  not  re-unite  in  a  way  that  gives  the  power 
of  muscular  action. 

Congenital  Club-foot. 

Analogous  with  congenital  club-hand  is  that  of  congen- 
ital club-foot.  It  is  usually  manifest  as  a  partial  dislocation 
betAveen  the  foot  and  leg,  and  also  between  the  foot  bones. 
The  toe  is  usually  extended  and  drawn  inward — talipes  equino- 
varus  ;  although  other  forms  are  occasionly  met  with  as  talipes 
valgus  or  talipes  calcaneus.  For  detailed  classification  of  this 
deformity,  the  reader  is  referred  to  the  chapters  on  talipes. 

In  congenital  club-foot,  the  deformity  is  present  at  birth  ; 
and  as  age  advances,  it  even  -becomes  more  marked.  All 
that  has  been  said  in  regard  to  the  causes  of  congen- 
ital dislocations,  and  club-hand,  is  equally  true  of  congenital 
club-foot.  These  several  distortions  sometimes  co-exist  and 
are  dependent  upon  the  same  general  etiological  factors. 

Symptoms.  The  symptoms  vary  in  different  cases.  For 
the  most  part  they  do  not  attract  much  attention  until  the  cliild 
begins  to  walk,  and  then  the  Aveight  of  the  body  is  borne  ab- 
normally on  the  unnatural  part  of  the  foot.  The  child  leariig 
to  walk  with  comparative  ease,  but  over  exercise  produces 
fatigue  and  causes  the  development  of  large  calluses  at  the 
points  of  the  abnormal  pressure.  Tliese  calluses  frequently 
become  irritated  or  inflamed  and  j)revent  walking.  The  gait 
of  a  club-foot  clilhl  is  (  haraclerisl  ic. 
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If  an  early  examination  be  made  it  will  be  fonncl  that 
congenital  club-foot  can  be  easily  straightened  by  manipula- 
tion. During  infancy,  as  a  rule,  the  foot  can  be  easily  drawn 
into  its  normal  relation  Avitli  the  leg  by  the  fingers,  and  with- 


Fig.  64.    Congenital  club-foot.    (L.  E.  Russell.) 

out  making  the  infant  cry.     As  age  advances,  tlie  parts  be- 
come more  rigid  and  reduction  is  more  difficult. 

Tliere  is  an  occasional  case  of  congenital  club-foot,  where  at 
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the  time  of  birth,  the  parts  are  fixed  and  unyielding  to  manipu- 
lation. In  some  of  these  severe  cases  there  is  congenital  dis- 
tortion of  the  bones  as  well  as  of  the  soft  parts.  The  cuboid 
and  scaphoid  bones  of  the  foot  may  be  abnormal  in  size  and 
shape. 

Tfeatment-  The  treatment  sliould  be  begun  as  early  as 
the  deformity  is  recognized;  and  should  be  directed  toward 
correcting  it,  and  holding  the  foot  in  proper  relation  to  the  leg. 
If  begun  early,  it  can  usually  be  accomplished  by  very  simj)le 
means.  The  position  of  the  foot  may  be  secured  with  a  com- 
mon bandage  applied  so  as  to  hold  it  in  position.  Strips  of 
adhesive  plaster  may  be  used  to  hold  the  foot  in  its  projDer 
place.  Some  form  of  splints  or  braces  may  be  used  to  ac- 
complish the  same  result. 

A  cure  can  be  effected  by  the  above  simple  methods  only 
when  begun  early,  and  Avhen  the  deformity  can  be  easily  re- 
duced by  manipulation.  Where  the  parts  are  more  firmly 
fixed  in  the  distorted  position  by  the  unyielding  tendons  and 
fascia,  then  operative  treatment  is  necessary  in  order  to  re- 
duce the  deformity. 

Operative  treatment  should  be  so  instituted  as  to  divide 
or  lengthen  the  structures  that  are  too  short  to  allow  the  foot 
to  be  straightened.  Usually,  sub-cutaneous  tenotomy  and 
some  force  applied  to  the  foot  is  all  that  is  necessary  to  reduce 
the  deformity.  In  some  cases,  the  division  of  the  fascia  is 
necessary,  while  in  others,  portions  of  bone  must  be  re- 
moved.    (For  description  of  operations,  see  talipes.) 

In  every  case,  the  object  to  be  accomplished  is  the  thor- 
ough reduction  of  the  deformity  at  the  beginning  of  the  treat- 
ment, and  by  operation  if  necessary.  The  position  of  the 
foot  is  secured  by  plaster  or  other  suitable  apparatus  until  the 
soreness  is  relieved,  and  then  some  form  of  mechanical  con- 
trivance is  worn  to  retain  the  position  that  has  been  gained  by 
the  operation.  If  the  patient  is  walking,  a  club-foot  shoe  is 
proper,  and  should  be  worn  until  the  usefulness  of  the  foot  is 
assured  in  its  natural  relation  to  the  leg. 
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Congenital  Rickets. 


E,iekets  is  chiefly  a  disease  of  the  osseous  system,  and 
when  congenital  the  bones  are  abnormally  soft  and  pliable. 
There  is  present  from  birth  a  deficiency  in  the  strength  and 
tone  of  the  structures  of  the  whole  body,  and  as  devel- 
opment advances  it  is  observed  mostly  in  the  lower  extremities. 
Manv  distortions  and  deformities  of  the  bones  characterize  con- 
genital rickets. 

Etiology.  The  disease  may  be  attributed  to  a  defective 
vitality  or  weakness  transmitted  from  the  parents  to  the  off- 
spring, or  the  defect  may  be  inherited  from  the  father  or 
mother  alone.  There  is  usually  a  history  of  some  disease  in 
the  parent  that  might  account  for  the  deficiency  in  strength 
and  growth  of  the  offspring. 

Pathology.  There  is  evidence  of  defective  development  in 
the  foetus,  with  defective  nutrition  which  continues  after 
birth,  chiefly  characterized  by  the  growth  of  the  cartilaginous 
portion  of  the  bones,  and  a  deficiency  of  lime  in  these  struct- 
ures, making  them  soft,  so  that  they  are  easily  cut  with  the 
knife,  and  so  pliable  that  they  bend  from  the  weight  of  the 
bodv.  Hickets  usually  manifests  itself,  when  congenital, 
about  the  second  or  third  month,  or  before  the  fifth. 

Symptoms.  Infants  suffering  from  congenital  rickets  are 
small,  weak  and  poorly  developed.  All  the  bodily  functions 
are  sluggishly  performed.  From  birth  ouAvard,  they  are  subject 
to  various  ailments,  never  rugged  or  healthy,  and  under  the 
best  of  care,  they  do  not  groAV  strong  and  vigorous.  As 
age  advances  the  defects  of  development  in  the  bones  of  the 
face,  and  the  defects  of  general  nutrition  give  them  an  aged 
expression.  The  loAver  extremities  may  be  paralyzed;  or  the 
act  of  walking  delayed,  while  dentition  is  retarded;  while  va- 
ried deformities  «>f  the  bones  appear,  especially  of  the  extrem- 
ities, from  the  superimposed  body  weight. 

Prognosis.  Child reu  with  congenital  rickets  usually  die  in 
infaiK^x'  fr<»in  diseases  incident  to  childhood. 

Diagnosis.     The  diagnosis  is  Jiot  difficult  when   the  jieriod 
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arrives  when  the  chikl  should  begin  to  walk,  but  before  that 
time  the  defective  development  and  general  puny  condition  of 
the  infant  is  sufficient  to  enable  us  to  make  a  correct  diag- 
nosis. 

Tfeatment.  It  has  been  found  that  treatment  to  restore 
the  lost  functions  of  the  nervous  system  elTtecting  nutrition, 
and  to  supply  the  deficiency  of  lime  in  the  bones,  gives  the 
best  results. 

A  combination  of  cod  liver  oil  andlacto  phosphate  of  lime, 
with  general  hygienic  means  and  good  feeding,  accomplishes 
much.  (A  greater  detail  of  treatment  will  be  given  under  the 
general  subject  of  Eickets,  section  vi.) 


Congenital,  Syphilis. 

Syphilis  may  be  communicated  to  the  foetus  by  the  ovum 
of  the  mother,  or  the  spermatozoon  of  the  father,  who  are  suf- 
fering from  the  disease. 

Pathology,  Congenital  syphilis  is  the  same  as  secondary 
syphilis  in  the  acquired  disease,  and  is  essentially  a  blood 
pollution  with  mal-nutrition.  The  disease  being  in  the  em- 
bryo may  be  latent  or  may  be  ante-natal  resulting  in  still- 
birth, or  it  may  manifest  itself  after  birth,  usually  not  later 
than  the  fifth  month. 

Symptoms,  An  early  symptom  is  an  eruption  on  the 
skin  appearing  as  an  erythemalous  rash,  or  it  may  be  in  yel- 
lowish blotches  or  discolorations  of  the  skin,  or  there  may  be 
irritation  of  the  mucous  membrane  of  the  nose.  Ulcers,  papules 
or  blebs  are  commonly  present.  When  the  disease  develops, 
late  gummata  or  nodes  may  appear. 

Deformities  peculiar  to  congenital  syphilis  are  shown  in 
the  teeth.  The  second  central  incisors  when  cut,  are  narrow, 
thin  and  short,  Avith  a  crescentric  notch  on  their  cutting 
edges,  formed  by  the  breaking  away  of  the  substance  of  the 
teeth. 

In  the  long  bones  the  epiphises  and  diaphyses  may  become 
<liseased  and   result   in   idceration   and   «'xhusion   of   the  dis- 
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eased  part  of  the  bone;  or  there  may  be  abnormal  union  caus- 
ing deformities  and  shortening. 

The  frontal  bones  of  the  skull  may  become  thickened, 
while  the  bone  substance  is  atrophied;  and  this  diffused  or 
circumscribed  condition  may  be  seen  in  the  other  bones  of  the 
cranium. 

An  inflammation  of  the  bones  of  the  hand,  an  osteitis  or 
periostitis  of  the  phalanges  may  occur  in  hereditary  syphilis 
and  cause  deformity. 

Diagnosis.  Where  the  symptoms,  or  a  number  of  them, 
are  present  with  evidence  of  malnutrition,  aneemia  and  de- 
bility, a  diagnosis  can  be  made  with  certainty. 

Prognosis.  Congenital  syphilis  usually  causes  the  death 
of  the  child  in  utero,  or  soon  after  birth.  As  a  rule  the  syph- 
ilitic child  does  not  reach  adult  life. 

According  to  Davis,  the  deformities  in  the  bones  become 
the  most  conspicuous  between  the  ages  of  six  and  ten  years. 
At  this  time  medical  treatment  in  connection  Avith  protection 
and  support  of  the  extremities,  renders  the  prognosis  more  favor- 
able. As  age  advances  the  bone  hypertrophy  diminishes 
somewhat;  but  the  shortening  and  curves  in  the  long  bones 
usually  remain  as  a  permanent  deformity. 

Treatment.  The  treatment  of  congenital  syphilis  is  con- 
ducted much  as  in  the  acquired  disease  by  the  alternation 
of  those  remedies  which  build  up^  the  system,  with  others 
Avhich  tend  to  directly  overcome  the  dyscrasia.  For  the  blood 
pollution  we  have  kalmia,  stillingia,  echinacea;  to  improve  di- 
gestion and  the  blood  making  function,  hjdrastis,  lejitandra, 
iris;  to  increase  Avaste,  the  iodine  compounds — iodide  of  j^otas- 
sium  and  acetate  of  potassium;  for  destructive  bone  disease 
and  defects  of  nutrition,  lacto  phosphate  of  lime,  phosphate 
of  iron,  and  chloride  of  gold  and  soda.  We  aim  to  restore  the 
general  health  and  avoid  those  remedies  or  methods  of  treat- 
ment Avhich  interfere  with  the  natural  powers  of  the  system. 
The  disease  runs  a  natural  course,  and  the  better  the 
general  health  the  more  certain  and  speedy  the  cure. 

In  congenital  syphilis  and  rickets  very  much  can  be  done 
to  prevent  the  deformity  that  usvially  arises  from  the  weak- 
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ness  of  the  bones.  During  the  period  in  which  the  bones  are 
soft  and  defective,  the  patient  should  not  be  allowed  to  bear 
much  weight  on  the  limbs.  Let  the  act  of  learning  to  walk  be 
delayed  instead  of  hastened.  It  is  usually  the  superimposed 
weight  that  produces  the  deformity  and  much  care  should  be 
taken  to  prevent  the  consequent  distortion  from  too  early  ex- 
ercising. 


SECTION  Ml. 
DEFORMITIES  OF  THE  SPINE. 


CHAPTER  I, 


POTT'S  DISEASE. 

Definition — Etiology — Tuberculosis,  Heredity,  Other  Diseases,  Traumatism, 
Pathology — Osteitis,  Suppuration,  Ossification,  Angular  Curvature,  Paraly- 
sis, Muscular  Rigidity;  Symptoms — Premonitory,  Muscular  Stiffness,  Atti- 
tude, Spinal  Curvature,  Pain,  Paralysis,  Abscess,  Constitutional  Disturb- 
ance, Permanent  Deformity. 

Pott's  Disease  is  a  iDrogressive  inflammation  of  (be  spine, 
with  partial  or  complete  destruction  of  the  bodies  of  the 
vertebrae,  together  Avitli  their  intravertebial  cartilages.  It 
nsnally  terminates  in  ankylosis  with  the  characteristic  pos- 
terior angular  curvature. 

It  is  also  known  as  Tuberculosis  of  the  Sjyine,  Caries  or 
Osteitis  of  the  Spine,  Sj)ondylitis,  Antero- Posterior  Curvature^ 
Angular  Curvature  and  Kyphosis. 

It  occurs  most  frequently  during  childhood.  The  largest 
percentage  of  cases  occurring  from  three  to  ten  years  of  age.  It 
may  occur  at  any  time  of  life.  It  appears  about  as  often  among 
bovs   as   among  girls. 

Etiology,  In  the  majority  of  cases  the  affection  may  be 
traced  to  some  injury.  (Taylor.)  The  traumatism  may  have 
been  very  slight,  but  if  the  history  is  obtained  with  care,  in 
tlie  majority  of  cases  it  will  be  found  that  at  sometime,  per- 
liaps  long  before  the  development  of  any  symptoms  of  Pott's 
disease,  the  child  received  a  fall  or  was  rouglily  handled, 
resulting  in  a  traumatism  of  the  spinal  column,  which  was 
followed  for  a  short  time  by  sensitiveness  in  that  region.  In 
many  cases,  liowever,  there  is  no  history  of  injury. 

Pott's  disease  very  frequently  occurs  in  children  of  poor 
families,  and  especially  tliose  who  give  a  family  history  of 
tuberculosis.  The  disease  will  be  greatly  modified  or  exag- 
gerated by  (ho  pre<lisposing  tendencies  in  ilu^  paiiiMit's  sys- 
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tern.  The  disease  is  often  associated  with  tubercular  affec- 
tions in  other  parts  of  the  body,  such  as  "  white  swellings  " 
caries  or  necrosis  of  the  bones,  adenitis,  phthisis,  etc. 

"Wliile  some  authors  (Gibney  and  others),  have  found  an 
hereditary  tubercular  taint  in  by  far  the  largest  percentage  of 
cases,  the  latest  investigations  with  the  microscope,  fail  to 
reveal  the  presence  of  the  bacillus  tuberculosis  in  but  a 
small  number  of  the  patients  suffering  from  this  affection. 


Fig.  65.    From  Pott's  disease,  showing  deformity  of  the  bones 
of  the  thorax.     (Young.) 


Cases  of  Pott's  disease  are  reported  following  the  exanthe- 
niatous diseases  of  childhood,  whooping  cough  and  other  de- 
pressing conditions  incident  to  that  period. 

In  the  adult,  any  constitutional  disease  that  has  a  tend- 
encv  to  damage  Hie  bones  or  joints  predisposes  to  the  dis- 
ease, as  syphilis  and  riieumatisin. 
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Again,  Avhile  these  constitutional  con<]itions  are  important 
as  predisposing  etiological  factors,  it  is  reasonable  to  suppose 
thai:  most  cases  receive  some  injury  that  serves  as  the 
direct  exciting  cause;  tlien  Avith  tlie  predisposition  present, 
llie  case  readily  runs  a  chronic  course. 

Pathology.  The  pathological  process  of  Pott's  disease  is 
that  of  a  destructive  osteitis  affecting  the  bodies  of  one  or 
more  vertebrae.  The  osteitis  is  usually  tubercular  in  type, 
and  follows  the  same  course  as  osteitis  occurring  in  cancel- 
lous bone  tissue  elsewhere  in  the  body. 

The  condition  seen  on  tlie  examination  of  a  section  of  a 
<Useased  A'^ertebra  with  the  naked  eye,  at  an  early  stage  of 
the  disease,  is  that  of  a  small  hyj^ercemic  spot  in  some  part  of 
tlie  cancellous  tissue,  generally  near  the  junction  of  the  convex 
surface  and  the  anterior  border  of  tlie  bodj'  of  tlie  vertebra. 
This  spot  grows  larger  and  more  red  as  the  process  extends, 
and  finally  tlie  center  becomes  opaque  and  grayish,  while  a 
zone  of  hyperaemia  surrounds  it.  If  the  tubercular  bacilli  are 
present,  they  may  be  found  in  tlie  opaque  or  grayish  sub- 
stance. If  this  i3rocess  extends,  the  opaque  spot  becomes 
larger,  and  finally  degeneration  of  its  center  takes  place.  This 
jjrocess  of  destructive  osteitis  may  continue  until  tlie  body  of 
the  vertebra  is  destroyed  and  the  surrounding  tissues  are 
involved. 

The  course  of  tliis  destructive  disease  includes  the  circu- 
lation which  supplies  adjacent  tissues  Avith  nourishment, 
thus  causing  a  farther  necrosis.  By  this  disturbed  nutrition 
large  sequestra  niay  be  formed  and  the  intravertebral  carti- 
lages be  destroyed.  This  process  may  be  going  on  in  one  or 
more  vertebrae  at  the  same  time. 

Tlie  destructive  osteitis  may  terjninate  at  any  tijne  by 
resolution  and  ossification,  or  may  go  on  to  suppuration  and 
finally  terminate  by  ossification. 

The  function  of  the  vertebral  column  being  principally 
tliat  of  Aveight-bearing,  the  pressure  upon  the  body  of  each  A'er- 
tebra  has  a  ten<lency  to  increase  its  destruction.  If  the  body  of  a 
vertebra  is  becoming  excavated  by  pressure  and  disease,  it 
must    giA^e    aAA^ay    sloAvly    or    suddenly    to    the  superimposed 
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weight.  These  conditions  being  present,  a  tilting  forward  of 
that  portion  of  the  vertebral  column  is  inevitable  with  the  for- 
mation   of    the    posterior    angular    curvature. 

Mechanically  speaking,  tlie  prominence  in  the  back  is 
produced  by  the  bodies  of  tlie  vertebrae  softening  and  giving 
away  and  allowing  the  anterior  side  of  the  spine  to  drop  to- 
gether. Tlie  same  meclianical  change  produces  a  shortening 
of  the  trunk,  or,  in  otlier  words,  diminishes  tlie  patient's  stature. 


Fig.   66.    From   a  specimen  of  Pott's  disease,   showing    the 
absorption  of  the  vertebral  bodies.     (Young.) 


The  spinal  cord  and  its  membranes  may  become  involved. 
In  certain  cases,  meningitis  and  myelitis  are  present  opposite 
the  seat  of  the  disease,  accompanied  at  times  by  paralysis 
more  or  less  severe. 

As  a  rule,  the  cord  and  nerves  are  affected  by  tlie  inflam- 
matioji  and  tlie  deposits,  and  not  from  pressure  due  to  a  nar- 
roAving  of  the  spinal  canal.  (Cliarcot,  Michaud  and  others.) 
Other  writers,  (Elliott,  Y^oung)  show  how  the  paralysis 
may  l.)e  due  to  compression  induced  b\'  the  direct  j^ressure  of 
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the  vertebrae,  obliteration  of  tlie  canal,  caseous  deposits, 
sequestra  or  abscess. 

In  our  opinion,  cases  vary  greatly  as  to  the  patliology  of 
-the  nerve  trouble,  at  any  rate,  when  the  local  inflammation 
improves  the  nerve  disturbance  improves. 

Muscular  rigidity  in  these  cases  is  due,  first;  to  the  deep 


Fig.  67.     From  a  specimen  of  Pott's  disease,  showing  the 
ankylosis  of  the  bones. 


irritation  of  the  nerve  which  is  reflexed  to  llie  muscles,  caus- 
ing spasmodic  contraction,  and  second ;  to  nature's  involun- 
tary effort  to  protect  the  diseased  parts  agiiinst  irritation  from 
flexion  and  friction. 

Symptoms.  The  symptoms  of  Pott's  disease  present  a 
great  variation,  because  of  Ihevarietyof  structures  that  may 
be  influenced  by  the  condition.    The  location  of  the  disease 
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along    tlie    spine,  Jiecessarily  gives   rise  to  spinal  symptoms 
peculiar  to  its  locality. 


Fig.  68.    Cervical  Pott's  disease. 

Early  in  I  lie  afEeclioJi  (liere  Jnay    be  a  period  of  premon- 
itory symptoms;  a  coiKlition  between  vigorous  lieallh  and  <le- 
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bilitatiiig  sickness;  a  want  of  energy;  an  iriitaljility  an<l  a 
lowering  of  all  vital  functions.  This  period  may  last  for  a 
few  weeks  or  may  be  very  short  and  unnoticed,  i^fter  this 
period  more  definite  symptoms    assert  themselves. 

Muscular  Stiffness.  Among  the  first  and  most  important 
symptoms  is  the  stiffness  or  rigidity  of  the  muscles  that  pre- 
side over  that  portion  of  the  spine  that  is  diseased.  It  is  an 
early  and  persistent  symptom.  An  unconscious  or  involun- 
tary effort  on  the  part  of  the  patient  to  diminish  jar,  or  to 
prevent  friction  at  the  situation  of  the  affected  vertebrae. 

The  muscular  stifiness  causes  patients  suffering  with 
Pott's  disease  to  assume  characteristic  attitudes  and  move- 
ments. The  more  severe  the  disease  the  more  marked  is  the 
attitude.  The  characteristic  attitude  is  according  to  the  dif- 
ferent part  of  the  spine  affected. 

If  the  disease  is  in  tlie  cervical  region,  the  most  common 
attitude  is  that  of  wry-neck.  In  some  cases  it  amounts  to  a 
marked  kyphosis.  The  muscles  of  the  neck  are  all  more  or 
less  rigid  so  that  there  is  very  little  motion  between  the  cerv- 
ical vertebrae.  Usually  those  muscles  lying  nearest  the  site 
of  the  disease  are  contracted  the  most  firmly,  thus  drawing 
the  head  to  that  side. 

In  upper  dorsal  Pott's  disease,  the  neck  is  pushed  for- 
ward, the  chin  elevated,  the  shoulders  drawn  up,  while  the 
spine  below  the  disease  is  straight.  Middle  or  loAver  dorsal 
Pott's  disease,  is  varied  slightly  from  the  above  in  present- 
ing a  more  pronounced  fixation  of  the  muscles  along  tiie  seat 
of  the  disease,  while  the  rigid  spine  gives  a  military  attitude. 
In  lumbar  Pott's  disease,  the  strong  muscular  fixation 
gives  the  patient  an  attitude  similar  to  that  of  an  adult  with 
a  very  large  abdomen.  The  contraction  of  the  psoas  and 
iliacus  muscles  produces  a  marked  lordosis,  and  at  times  a 
peculiar  sliding  gait  of  the  patient.  If  a  psoas  abscess  is 
forming,  the  spasmodic  contraction  of  the  psoas  muscles  may 
be  well  marked.  As  tlie  abscess  folloAvs  along  tlie  muscles 
it  may  so  flex  the  tliigh  upon  the  abdomen  that  the  patient 
cannot  walk  without  a  crutch,  thus  juaking  the  disease 
resemble    very  much  (hat  of  liip-joint  disease. 
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Spinal  Curvature.  The  distinctive  deformity  in  Pott's 
disease,  is  first;  a  prominence  of  the  spinous  processes  of  the 
vertebrae  involved  in  the  affection.  It  makes  its  appearance 
sometime  during  the  advancement  of  the  disease,  and  is  more 


Fig.  G9.    Upper  dorsal,  Pott's  disease. 

pronounced  in  the  dorsal,  than  in  the  cervical  or  lumbar 
regions.  The  deformity  may  not  appear  when  the  disease  comes 
on  late  in  life.  During  the  active  stages  of  thedisease^there 
is  an  increase  of  this  |»rominence  iiidil  an  aniero-posterior 
curve  or  angle  is  fornicl. 
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A  slight  lateral  deviation  is  sometimes  noticed,  and  when 
present  is  an  index  that  the  vertebrae  are  diseased  mostly  on 
one  side;  a  tilting  may  take  place  laterally,  as  well  as  the 
mnscnlar  spasm  being  mostly  one-sided.  As  the  primary 
angle  or  curve  increases,  secondary  curves  are  formed.  Some 
times  a  primary  curve  in  the  dorsal  region,  as  a  kyphosis, 
causes  a  secondary  curve  in  the  lumbar  region,  or  a  marked 
lordosis. 


Fig.  70.    Dorsal,  Pott's  disease. 


It  cannot  be  said  that  the  more  active  the  disease,  the 
greater  the  deformity.  Generally  speaking,  the  case  that  is 
not  treated  and  runs  a  slow  and  protracted  course,  results  in 
the  greatest  deformity.  In  cases  left  to  themselves,  the  ten- 
dency is  for  the  deformity  to  increase  until  a  spontaneous 
cure  results  or  death  ensues.  Where  the  disease  is  dorsal,  an 
extreme  degree  of  deformity  may  result.  There  is  a  settling 
downward  of  the  sternum  and  ribs  until  the  trunk  is  much 
siiortened. 
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Pain.  Ill  the  greatest  number  of  eases  of  Pott's  disease 
the  pain  is  a  ilistiessing  symptom.  The  patient  seUlom  com- 
plains of  pain  ill  the  spine  or  at  the  seat  of  the  disease,  but 
at  the  peripheral  termination  of  those  nerves  that  pass  from 
the  spine  at  the  seat  of  the  disease.    , 

111  cervical  Pott's  disease,  the  pain  is  in  the  neck,  throat 
or  upiDer  extremities;  there  is  sometimes  a  choking  feeling 
resulting  from  it.     In  dorsal  Pott's  disease  it  is  referred  to  the 
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l"ig.  71.     Lumbar,  Pott's  disease. 


cliesi  ;  iiilercostal  Jiouriilgia,  coughing  and  j^alpilation  of  Hie 
lieart  i)iay  result.  In  lumbar  Pott's  <lisease  tlie  pain  is  felt 
in  I  lie  ab'loiiMMi  ami  lower  extremities  ;  colicky  pains,  irritation 
of  the  biadilcr,  ami  [lains  sliooling  doAvn  the  fhiglis,  are  com- 
plained of. 

The  pain  is  nsnall}'  subacute,  at  limes  becoming  inlense 
and  lancinating  Avith  intense  hyperaesthesia.  It  is  spasmodic 
or  inlcriiiii  leni   as  a  rule,  varying  from  slight  irritation,  to  the 
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severe  form.  It  is  more  severe  at  night.  In  some  cases 
"  iiiglit  cries  "  are  present.  Possibly  the  patient  that  suffers 
so  intensely  at  niglit  may  be  comfortably  walking  around  in  the 
(lay  time. 

With  some  patients,  the  disease  seems  to  run  a  slow 
course  without  pain,  while  others  are  troubled  with  excruci- 
ating attacks.  It  may  be  only  in  perioils  constituting  acute 
attacks  and  subsiding  after  rest.  It  is  to  be  expected  that 
the  pain  will  diminish  by  efficient  treatment.  As  a  rule  tlie 
variation  in  tlie  degree  of  pain  may  be  considered  an  index 
of  the  increase  or  decrease  in  the  activity  of  the  disease. 

Paralysis.  The  paralysis  of  the  lower  extremities,  which 
so  frequently  accompanies  and  complicates  Pott's  disease, 
is  easy  to  understand  when  we  consider  the  nearness  of  the 
spinal  cord  and  its  membranes  to  the  diseased  area.  Paralysis 
occurs  more  frequently  in  those  cases  which  are  not  treated 
and  where  the  disease  is  in  the  upper  dorsal  region. 

The  symptoms  of  paralysis  are  those  of  myelitis — 
gradual  loss  of  power,  increased  reflexes,  exaggerated  patellar 
reflex,  and  increased  ankle  clonus  in  the  early  stages,  fol- 
lowed by  complete  loss  of  power,  contracture  of  the  muscles, 
atrophy  of  the  paralyzed  muscles,  and  loss  of  sensation  in  the 
later  stages.  In  severe  cases,  the  paralysis  of  the  sphincters 
is  a  late  symptom.  In  lumbar  Pott's  disease  tliere  may  be 
retention  of  feces  and  urine  for  a  considerable  time  before  re- 
laxation of  the  sphincters  is  established. 

Paralysis  does  not  occur  in  all  cases.  Many  children 
Avith  Pott's  disease  are  helpless  from  Aveakness  and  not  from 
paralysis.  It  is  rarely  an  early  symptom.  In  most  cases, 
when  it  exists,  it  appears  during  the  third  year.  (Gibney.) 
The  duration  of  the  paralysis  is  not  over  three  years.  (Tay- 
lor and  Lovitt.)  A.  recurrence  of  paralysis  has  been  noticed. 
On  an  average  it  lasts  only  about  one  year.  Its  tendency  is 
toward  recoverv,  and  good  residts  are  miuh  hastened  bv  effi- 
cient  trealment. 

Abscess.  Suppuration  and  abscess  forms  a  distressing 
complication  in  many  cases  of  Pott's  disease.  It  usually  has 
its  origin  aljout  I  he  bo<lies  of  the  verlebrse  and  accumidates 
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in  front  of  them,  projects  into  the  cavities  of  the  tliorax  and 
abdomen;  surrounded  by  the  lungs  and  intestines,  close  to 
the  large  vessels  and  the  oesophagus.  It  seems  wonderful  that 
the  formation  of  abscess  in  Pott's  disease  does  not  more  fre- 
quently destroy  the  patient's  life. 

The  abscess  is  usually  tubercular — a  cold  abscess.  The 
accumulation  of  pus  takes  place  slowly,  and  gradually 
follows  the  line  of  least  resistance.  The  layers  of  fascia  in 
most  cases,  protect  the  large  cavities  from  invasion.  The 
pus  generally  extends  along  the  sheaths  of  the  muscles,  and 
comes  to  the  surface  at  some  point  distant  from  its  origin. 
The  pus  may  burrow  in  almost  any  direction,  but  the  usual 
situations  at  which  these  abscesses  point  at  the  surface,  has 
given  them  the  names  of  retropharyngeal^  lumbar^  iliac  and 
psoas  abscess. 

Psoas  abscess  is  the  most  common.  It  usually  arises 
from  dorsal  Pott's  disease.  Shaw  describes  it  as  follows: 
"  When  tlie  abscess  is  connected  with  diseased  dorsal  verte- 
brae, it  encounters  in  its  descent,  the  diaphragm.  But  the  bar- 
rier is  overcome  by  a  peculiar  process.  As  the  abscess  comes 
in  contact  with  the  diaphragm  and  compresses  it,  adhesive 
inflammation  is  set  up  in  the  respective  surfaces.  The  con- 
sequence is  that  they  become  united  over  a  considerable  area. 
An  opening  is  next  formed  by  absorption  within  the  boundaries 
of  the  adhering  structures;  the  abscess  then  protrudes;  and 
extravasations  of  pus  at  the  margins  is  prevented  from  taking 
place  by  the  firm  union  of  the  parts  encircling  the  opening. 
The  abscess  comes  into  relation  with  the  heads  of  the 
psoas  muscle.  As  it  travels  downward,  it  is  prevented 
from  enlarging  in  the  fore  jiart,  by  the  resistance  from  the 
ligamentum  arcuatum,  and  at  the  back,  by  that  of  the  spine 
and  the  lowest  ri)j;  hence  it  forces  its  way  in  the  line  of  the 
psoas  muscle."  It  folloAvs  more  on  the  outer  than  on  the 
inner  side  of  the  muscle.  It  [finally  readies  Poupart's  liga- 
ment and  may  l>ulge  in  the  groin,  or  may  folloAV  to  the  in- 
sertion of  tlie  juuscle  and  point  below  the  groin,  Tliere  are, 
however,  many  variations  from  tlie  above  course. 

Tjimbar  abscess  from  Pott's  disease  is    usually  the  out- 
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(.'ome  of  disease  of  the  lumbar  vertebrae.  It  appears  as  a 
swelling  on  one  side  or  the  other  and  at  the  outer  border  of 
the  quadratus  lumborum  muscle. 

Iliac  abscess  is  from  the  iliac  fossa  and  may  be  associated 
with  either  psoas  abscess  or  dorso-lumbar  Pott's  disease. 

Retropharyngeal  abscess  is  the  usual  outcome  of  su^jpura- 
tive  cervical  Pott's  disease,  where  the  pus  bulges  into  the 
pharynx  and,  dissecting  its  way,  may  burst  into  the  mouthy 
pharynx,    oesophagus  and,  rarely,  into  the  lungs. 

The  contents  of  the  abscesses  vary.  Usually  they  contain 
sero-puuulent  fluid,  with  caseous  masses,  and  degenerated 
tissue.  The  streptococus  pyogenes  can  be  found.  It  is  very 
rarely  that  the  tubercular  bacilli  can  be  found  in  the  discharges. 
Shreds  and  flakes  of  pus  with  spicula3  are  often  seen.  As 
a  rule  abscesses  discharge  for  an  indefinite  length  of  time. 

Constitiitional  Distiirhance.  A  more  profound  impression 
is  produced  upon  the  general  constitution  by  Pott's  disease 
than  by  other  joint  or  bone  diseases.  Children  suffering  from 
the  disease  are  noticeably  retarded  in  groAvth ;  and,  from 
shortening  of  the  trunk,  become  dwarfed.  The  extremities 
seem  abnorjnally  long  for  the  body,  and  the  head  unusually 
large.  They  usually  acquire  a  fretful  and  cajDricious  disposi- 
tion. They  are  delicate,  take  cold  easily,  and  are  liable  to 
attacks  of  pneumonia. 

Patients  with  extreme  deformit}-,  where  the  trunk  is 
shortened,  seem  to  suffer  from  indigestion,  asthma  and  heart 
disease. 

The  tem23erature  in  Pott's  disease  is,  as  a  rule,  slightly 
above  normal;  usually  ranging  from  99°  in  the  morning  to  101° 
in  the  evening.  If  an  abscess  is  forming  there  is  more  varia- 
tion in  temperature.  There  may  be  general  pysemic  symp- 
toms— chills,  fever,  loss  of  appetite,  cold  clammy  sweats, 
restlessness  and  a  general  hectic  appearance. 

Permanent  Deformity.  After  a  cure  has  resulted,  and 
ankylosis  of  tlie  bodies  of  the  vertebrae  has  taken  place,  more 
or  less  permaiu^nt  deformity  is  the  result.  The  patient 
usually  acquires  the  normal  degree  of  healthy  and  may  pass 
through  life  without  much  difliculty. 
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Cases  with  extensive  deformity,  suffer  more  or  less  weak- 
ness and  functional  irritation  of  the  internal  organs,  because 
of  the  diminished  capacity  of  the  thoracic  and  abdominal 
cavities. 


CHAPTER  II. 


POTT'S  DISEASE  (CONTINUED). 

Diagnosis — Attitude,  Muscular  Stiffness,  Pain,  Deformity;  Differential  Diag- 
nosis— Wry-Neck,  Lateral  Curvature,  Hip-Joint  Disease,  Rhachitis,  Hyper- 
sesthetic  Spine;  Prognosis — Tendency  toward  Recovery  with  Deformity, 
Abscess,  Time  Necessary  for  Cure. 

Diagnosis.  Little  trouble  is  experienced  in  diagnosing 
Pott's  disease  wliore  it  is  well  advanced.  Tlie  posterior  an- 
gular deformity  of  the  sj^ine,  with  shortening  of  the  trunk, 
the  history  of  a  protracted  sickness,  the  constitutional  dis- 
turbance, with  possibly  paralysis  and  an  abscess,  is  suffi- 
cient to  establish  the  nature  of  the  trouble. 

An  early  diagnosis  is  often  difficult.  The  importance  of 
an  early  recognition  of  the  disease  cannot  be  over  estimated. 
To  this  end  an  examination  should  be  most  thorough  and 
l^ainstaking.  The  earliest  evidence  of  the  disease  revealed 
by  the  examination  may  well  be  considered  under  four  heads: 
first,  tlie  peculiar  attitude  of  the  j^atient;  second,  muscular 
stiffness;  third,  the  pain  and  irritation;  fourth^  early  de- 
formity. 

The  Peculiar  Attitude.  The  child  should  be  placed  upon 
the  floor  and  made  to  walk  about  by  himself.  Tiiis  pro- 
ceeding will  reveal  the  peculiar  attitude,  gait,  or  position 
whicli  Avill  not  be  evident  in  any  other  way.  Tliere  is  an  un- 
conscious efiort  on  the  part  of  the  patient  to  prevent  jar  or 
any  increase  of  pressure  upon  the  affected  vertebrae.  There 
is  usually  noticed  some  effort  toward  relieving  tlie  spine  from 
the  pressure  naturally  imposed  upon  it. 

In  cervical  Pott's  disease,  the  wry-neck  is  readily  noticed; 
and,  if  the  child  is  left  to  himself,  he  will  sometimes  be  seen  to 
assume  a  squatting  position,  with  his  chin  resting  in  his 
hands. 
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In  dorsal  Pott's  disease,  the  military  attitude  is  observed. 
As  the  child  walks  about  the  room^  instead  of  passing  across 
the  floor,  he  will  pass  around  the  wall,  or  from  one  chair  to 
another,  relieving  jDart  of  the  spinal  pressure  by  bearing  his 
weight  on  his  hands  as  he  comes  near  any  convenient  article 
of  furniture. 


Fig.  72.    Occasional  attitude  of  rest  in  cervical  Pott's  disease. 

In  either  dorsal  or  liimljar  Pott's  disease,  Ihe  patient  may 
be  seen  to  rest  tlie  spine  ))y  supporting  the  Aveight  with  his 
liands  bearing  on  his  kjiees.  It  will  be  noticed  tliat  he  tires  out 
quickly,  ami  wislies  to  lie  dowji.     If  sojne  article  is  placed  on 
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the  floor  and  the  patient  stoops  to  pick  it  up,  he  Avill  keep 
the  spine  erect,  lowering  himself  to  the  floor  by  bending  the 
knees. 


Fig.  73.     Attitude  of  rest  in  dorsal  Pott's  disease. 

Muscular  Stifness.     One    of    (he    very  earliest   diagnostic 
signs    in     Pott's     disease    is    (he    muscular     s(ilTness    of    the 
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Spine.  To  recognize  this,  it  is  necessary  to  make  a  compari- 
son between  the  normal  flexibility  of  the  spine  and  that  of 
the  patient  under  examination. 

The  patient  should  be  divested  of  his  clothing,  and  placed 
in  a  prone  position  upon  the  table.  The  surgeon  places  his 
left  i^alm  upon,  and  fixes  the  pehns,  and  grasping  the  feet 
with  his  right  hand,  an  attempt  is  made  to  raise  the  thighs. 
Normally  the  spine  can  be  bent  to  a  marked  degree,  but  if  the 
Pott's  disease  is  in  the  lower  dorsal  or  lumbar  region  the 
whole  trunk  raises  as  if  there  was  no  spinal  flexion. 

In  adults,  the  examination  must  be  modified  to  that  of 
voluntary  movements  on  the  part  of  the  patient,  mostly  as  a 
substitute  for  passive  manipulation. 

If  the  disease  is  confined  to  a  very  small  area,  the  muscu- 
lar stiffness  is  more  <lifficult  to  detect.  As  a  rule,  however, 
if  an  attempt  is  made  to  produce  the  normal  movements  in 
the  spine  the  stiffness  will  be  observed.  This  is  true  in 
whatever  part  of  the  spine  the  disease  is  situated. 

Pcoin  and  Irritation.  Pain  is  not  always  present  in 
Pott's  disease.  When  jDresent  it  is  generally  referred  to  the 
head,  shoulders,  chest,  abdomen,  or  the  thighs.,  rather  than 
to  the  back.  It  is  usually  spasmodic  in  character,  varying 
from  entire  absence    to  irritation,  or  to  severe  cramps. 

The  pain  and  irritation  is  increased  or  excited  by  jarring, 
and  sometimes  by  careful  handling,  and  by  any  act  that  in- 
creases the  i3ressure  between  the  bodies  of  the  vertebrae. 
Percussion  over  tlie  spine  may  or  may  not  elicit  tenderness. 

A  valuable  test  in  determining  deep  seated  sensitiveness 
is  the  use  of  the  electric  current  passed  through  the  disease<l 
structures.  Preferably  a  galvanic  current  is  used,  of  suffi- 
cient strengtii  to  feel  comfortable  to  the  patient,  Avith  wet 
sponges  placed  on  the  body  indifferent  places.  As  one  of  the 
sponges  is  jnoved  over  the  diseased  tissues,  and  the  current 
passes  tiiroiigh  Ihem,  there  Avill  be  a  siulden  flinciiing  or 
spasm  of  the  muscles. 

The  Karly  Deformity.  An  earlx-  recognition  of  (he  de- 
form it\  is  nol  easy.  In  young  and  fat  cliildren  the  spinous 
processes    cann(»t    l»c    rcadiK     felt,    and    furthermore,    normal 
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variation  of  the  spinous  processes  may  exist.  In  the  cervical 
and  lumbar  regions  the  bones  are  covered  by  the  thick  and 
overlying  muscles  Avhich  prevent  an  early  recognition  of  the 
disease. 


Fig.  74.    Military  attitude  seen  in  some  cases  of  Pott's  disease. 


In  Pott's  disease  the  projecting  spinous  processes  seem 
decidedly  too  long  to  conform  to  the  character  of  the  others. 
Where  such  projecting  exist  with  the  other  symptoms,  it 
should  be  regarded  as  presumptive  evidence  of  the  affection. 
The  deformitv  is  often  absent  in  the  adidt. 
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Diffefential  Diagnosis.  The  principal  troubles  that  need 
to  be  differentiated  from  early  Pott's  disease  are  wry-neck 
lateral  curvature,  liip-joint  disease,  rickets,  and  hyperasstlietic 
siDJne. 

Wry-neck  is  a  symptom  of  cervical  Pott's  disease,  but  it 
differs,  however,  from  true  wry-neck.  True  wry-neck  is  a 
muscular  contraction,  involving  certain  muscles  of  the  neck, 
the  other  muscles  being  unaffected.  The  movements  of  the 
head  are  free  in  all  directions  excepting  that  which  is  allowed 
by  tlie  contracted  jnuscles,  while  in  Pott's  disease  all  the 
muscles  assist  in  fixing  the  head,  and  the  deep  muscles  tend 
to  fix  it  most  firmly. 

Lateral  curvature  of  the  spine  is  not  an  inflammatory 
trouble,  but  is  simply  a  lateral  deviation  of  the  spinal  column 
due  to  Aveakness.  In  true  lateral  curvature  of  the  spine  there 
is  a  very  gradual  development  without  pain,  muscular  stiff- 
ness, or  constitutional  disturbance,  all  of  which  are  diagnos- 
tic signs  in  Pott's  disease.  The  lateral  deviation  which  some- 
times is  present  in  Pott's  disease,  is  not  so  much  character- 
ized by  rotation  of  the  bodies  of  the  vertebrae  and  by  rotation  of 
the  ribs,  as  is  seen  in  true  rotary  lateral  curvature.' 

Hip-joint  disease  might,  under  certain  conditions,  be  mis- 
taken for  lumbar  Pott's  disease.  In  acute  cases  there  is  stiff- 
ness of  the  lumbar  and  psoas  muscles,  nearly  alike  in  both 
diseases,  and  any  at  tempt  at  flexion  or  extension  of  the  thigh, 
carries  the  pelvis  and  lower  spine  with  it. 

The  test  which  will  decide  the  matter  is  to  attempt  abduc- 
tion and  adduction  at  the  hip.  These  movements  are  possi- 
ble in  Pott's  disease,  but  impossible  in  hip  disease.  In  hip 
disease  there  is  restricted  motion  in  all  directions  of  the  nor- 
mal movements  of  the  hip;  while  in  Pott's  disease  the  stiff- 
ness of  the  l)ack  and  psoas  muscles  are    most  pronounced. 

Hhachilic  spine  l)ears  a  striking  resemblance  to  the  de- 
formity developing  in  early  Pott's  disease.  It  occurs,  how- 
ever, in  young  cliildren  who  j^resent  more  or  less  marked 
signs  of  general  rickets.  Muscular  stiffness  is  not  at  all 
markeil  in  rhachilic  spine,  unless  Ihe  Ixxlies  of  tlie  vertebrae 
are   s<')   sofi    lh;il    ihcy   arc  yielding  to  (lie  sii])erinip(»sed  press- 
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lire  and  then  the  condition  becomes  one  identical  with  that 
of  Pott's  disease.  It  is  necessary  in  some  of  these  cases  to 
make  several  examinations  to  determine  as  to  a  positive 
diagnosis. 

Hypersesthetic  spine  is  liable  in  some  cases  to  mislead 
in  tlie  diagnosis.  When  it  is  remembered  that  in  Pott's  dis- 
ease there  is  no  especial  sensitiveness  of  the  skin  over  the 
spine,  or  pain  on  pressure  over  the  back,  it  will  be  compara- 
tively easy  to  make  the  differentiation. 

Hypersesthetic  spine  usually  occurs  in  adults  and  is  often 
present  in  people  who  have  been  in  railway  accidents.  It  is 
sometimes  called  "  railway  spine."  In  it  the  principal  symp- 
toms of  Pott's  disease  are  absent. 

Prognosis.  Although  many  cases  of  Pott's  disease  have 
terminated  fatally,  the  tendency  is  toward  recovery.  Even 
untreated  cases  tend  toward  a  spontaneous  cure  after  run- 
ning a  course  of  from  four  to  six  years. 

There  is  ahvays  a  serious  deformity  remaining  after  spon- 
taneous cure  has  taken  place,  which  might  have  been  pre- 
vented had  proper  treatment  been  instituted  in  time.  In  few 
affections  does  careful  treatment  avail  so  much  as  it  does  in 
Pott's  disease.  The  greatest  good  is  accomplished  by  treat- 
ment when  an  early  diagnosis  is  made,  and  mechanical  meas- 
ures taken  before  the  posterior  angular  curvature  of  the 
spine  has  asserted  itself.  When  once  the  deformity  has  taken 
place  it  may  be  diminished  somewhat  by  treatment,  but  it 
never  entirely  disappears. 

The  prognosis  is  rendered  more  unfavorable  by  the  oc- 
currence of  an  abscess.  When  suppuration  is  established  it 
usually  continues  for  a  long  time  and  the  secondary  dangers 
from  bacteria  are  great.  The  discharge  of  pus  usually  ceases 
Avhen  the  bodies  of  the  vertebrse  have  become  ankylosed  and 
the  sinuses  have  healed.  A  fatal  termination  may  ensue 
from  exhaustive  supiDuration,  pyaemia,  or  general  tuber- 
culosis. 

The  time  necessary  to  produce  a  cure,  cannot  be  exactly 
stated,  on  account  of  the  great  variety  of  conditions  that  may 
attend  the  case.     We  might  say,  however,  that  generally  the 
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earlier  the  treatment  is  begun,  and  the  more    efficiently  it  is 
carried  out,  the  sooner  a  cure  will  be  accomplished. 

Inasmuch  as  these  cases  come  under  treatment  when 
well  advanced,  it  is  safe  to  predict  for  them  a  course  of  treat- 
ment which  shall  last  for  two  or  tliree  rears.  It  is  well  to 
continue  treatment  until  sufficient  time  has  passed,  so  that 
there  will  be  no  danger  of  a  relapse.  Often  the  course  of 
treatment  is  interrupted  or  discontinued  before  the  bodies  of 
the  vertebrae  have  become  ankylosed  and  serious  recurrence 
of  tlie  disease  has  taken  place. 


CHAPTER  III. 


POTT'S  DISEASE  (CONCLUDED). 

Treatment — Principles,    Indications,     Recumbency,     Appliances,     Operative 
Treatment,  Constitutional  Treatment. 

Tfeatment,  The  principles  of  treatment  of  Pott's  disease 
are  simple,  bnt  their  application  is  not  always  easy  to  carry 
out.  The  principles  upon  which  to  base  tlie  treatment  are  sug- 
gested to  the  observer  by  the  acts  of  the  cliild.  His  appear- 
ance, manoeuvres  and  inclination  give  the  indications  which 
are  to  be  met  by  specific  treatment. 

Every  act  indicates  that  the  diseased  area  should  be 
protected  against  irritation  from  friction  and  pressure.  The 
presence  of  an  abscess,  or  necrotic  tissue,  demands  prompt 
surgical  interference.  The  emaciated  and  hectic  appearance 
suggests  that  tlie  patient  have  tlie  best  hygenic  and  sanitary 
advantages,  and  all  this  to  be  enforced  by  proper  medication. 

For  convenience,  tlie  methods  of  treatment  may  be  con- 
sidered under  four  lieadings.  First,  the  treatment  by  re- 
cumbency; second,  tlie  treatment  by  supportive  mechanical 
appliances  or  corsets;  third,  operative  treatment;  SiwA.  fou7'th 
tlie  general  indications  to  lie  met  by  proper  constitutional 
treatment. 

Recuiiibency.  If  a  child  lies  on  a  level  surface  tiie  natural 
curves  of  the  spine  are  removed  an<l  it  becomes  straight,  and 
all  weight  and  pressure  from  the  upper  part  of  the  body  is  re- 
moved. In  tiiis  way  recumbency  fulfills  nicely  this  indication 
in  (he  treatment. 

If,  iiowever,  the  surface  upon  which  he  lies  is  a  soft  bed, 
so  that  it  sags  under  the  back,  or  the  child  lies  on  tlie  side, 
or  is  allowed  to  sit  up  or  cliange  positions  other  Ihan  keeping 
the   spine    straight,    tliis    happy   effect    is    lost.     The   patient 
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should  lie  on  his  back,  or  possibly  on  his  face.  The  bed  must 
be  flat  and  no  pillows  should  be  used. 

If  the  patient  is  restless  or  unruly,  he  can  be  prevented 
from  sitting  up  or  turning  over  by  soft  cloth  strajDS,  or  band- 
ages placed  across  the  bed  and  over  the  shoulders,  and  se- 
cured at  the  sides  of  the  bed.  Other  strajDs  can  be  used  at 
the  hips  to  keep  the  pelvis  from  moving. 

It  is  difficult  to  secure  sufficient  fixation  in  the  recumbent 
treatment  without  the  use  of  some  form  of  fixation  frame.  The 
wire  curass  of  Sayer  answered  this  purpose  admirably  well. 
A  less  expensive  apparatus  is  found  in  the  bed-frame.  It  is 
made  from  four  j^ieces  of  common  gas  pipe  (or  common  iron) 
fastened  together,  making  a  rectangular  frame  which  is 
large   enough    for   the  patient    to    lie    on.     This   is     covered 


Fig.  75.    Bed-frame  used  in  the  treatment  of  Pott's  disease. 


tightly  with  canvas  and  made  tense.  The  frame  is  placed 
upon  the  bed  and  the  patient  lies  upon  it  as  comfortably  as 
upon  the  ordinary  mattress.  It  is  also  convenient  for  handling 
the  patient  as  by  it  he  can  be  lifted  and  carried  about  easily. 
An  opening  should  he  made  in  the  canvas  in  the  region  of  the 
buttock  so  that  the  bed  pan  can  be  used. 

The  patient  can  be  tied  or  bandaged  to  the  bed-frame  if 
he  is  unruly.  An  extension  adjustment  can  be  placed  on  the 
ends  of  tlie  frame  so  as  to  produce  tlie  required  amount  of  ex- 
tension of  the  spine.  In  some  severe  cases,  fixation  of  tlie 
trunk  may  be  further  secured  by  using  sand-bags  or  a  plaster 
of  Paris  cast  in  connection  witli  the  frame.  Sometimes  tlie 
use  of  pads  placed  under  the  Ijack,  to  press  the  spine  forward, 
is  of  advantage. 

Kecumbencv  is  (he  l>est  inelhoil  for    the  treatment   of   all 
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acaite  or  severe  cases,  and  should  be  continued  until  an  ap- 
pliance can  be  worn  with  safety. 


Fig.  76.    Case  suspended  for  the  application  of  a  plaster  of  Paris  jacket. 


Appliances^  Corsets  and  Braces.     The  most   ready  method 
of  treatment  of  Pott's  disease  is  by  the  plaster  of  Paris  jacket. 
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The  advantages  of  (his  nietliod  are  its  ready  applicability,  its 
clieapness,  and  tl)e  fact  tliat  it  places  within  the  reach  of 
every  practitioner  and  patient  an  efficient  means  of  treat- 
ment. 

The  plaster  jacket  is  especially  adaptal)le  to  cases  where 
the  symptoms  are  not  very  severe,  or  tliose  whicli  are  passing 


Fig.  77.    Plaster  of  Paris  jacket  for  spinal  disease,  with  lacing. 


through  tlie  protracted  period  of  convalescence.  Some  skill  is 
reqiiirei]  in  the  application  of  tlie  jacket.  If  applied  too  loosely, 
or  if  made  too  short  to  act  as  a  firm  support  for  I  he  upper  body 
weight,  or  so  (hat  it  criiinblcs  and  breaks,  it  will  <lo  harm 
rather  (han  good.  In  applying  a  plaster  jacket  (he  patient 
siiould  have  ex(ensi(»n   aj)[)lied   to   (he  spine  so  as   to  correct 
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the  curves  as  mucli  as  practicable,  for  by  so  doing  the  de- 
formity is  diminished  and  tlie  irritation  from  pressure  Avill  be 
relieved.  The  extension  should  not  be  sufficient  to  produce 
pain. 

Tlie  best  metluids  of  applying  tlie  jacket  is  by  tlie  use 
of  tlie  be<l-frame  or  Sayre's  suspension  apparatus,  Fig.  76. 
Plaster  of   Paris    bandages,    prepare<l  in  the  usual    way,   are 


Fig.  78.    Jury  mast  attached  to  a  plaster  of  Paris  jacket 
for  cervical  Pott's  disease. 


wound  around  the  hunk,  with  the  patient  kept  in  (he 
corrected  position  until  the  plaster  has  become  hard.  Some- 
times strips  of  tin  are  inserted  within  the  plaster  to  strengthen 
tlie  jacket  and  prevent  its  breaking. 

The  jacket  shoidd  beapplied  as  near  tlie  skin  as  possible, 
usually  on  an  under  vest  that  tits  the  body  without  wrinkles. 
The  best  freshly  prepared  plaster  ])andages  must  be  used  and 
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(luring  their  application,  tlie  plaster  must  be  well  rubbed  into 
the  coarse  meshes  of  the  cloth.  If  the  jacket  does  not  fit 
well  or  anv  dif!icultv  from  it  should  arise,  it  must  be  removed 
and  a  new  one  applied.  The  skillful  application  and  frequent 
renewal  of  the  plaster  jacket  promises  relief  to  the  patient. 
Plaster  jackets  can  be  sawed  through  the  front  and  lac- 
ing hooks    fastened  to  the  sides  of  the  cut,  and  the  jacket, 


Fig.  79.     Antero-posterior  spinal  brace. 

like  a  corset,    be  removed  and  reapplied  at  pleasure.     This, 
however,  sliould  only   be  done  in  convalescent  cases. 

Other  material,  such  as  leather,  paper,  wood  or  wire  is 
sometimes  used  as  a  substitute  for  the  plaster  of  Paris  jacket. 
Tliese  can  be  shaped  and  nicely  completed  upon  a  cast  taken 
from  a  plaster  jacket  used  as  a  mold.  They  are  more  expen- 
sive and  liardly  more  serviceable  than  the  plaster  of  Paris. 
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If  Pott's  disease  is  situated  in  the  cervical  or  liigli dorsal 
region,  the  jacket  is  used  simjjly  as  a  base  for  the  support  of 
some  form  of  head  extension.  The  most  common  of  these  is 
the  jury  mast,  which  consists  of  a  bent  steel  rod  serving  as  a 
support  for  a  head-sling.  Instead  of  the  jury  mast  and  jacket, 
an  apparatus  can  sometimes  be  used  about  the  neck,  acting 
so  that  the  weight  of  the  head  will  rest  upon  the  shoulders. 
Thomas'  collar  is  a  contrivance  of  this  kind  made  of  leather 
or  rubber. 


Fig.    80.    The  apron  for  the  antero-posterior  spinal  brace. 

The  treatment  by  means  of  spinal  braces  is  not  at  the 
present  time  looked  upon  with  as  much  favor  as  formerly. 
Surgeons  find  that  the  relief  from  braces  is  generally  very  in- 
effectual, and  ill  order  to  overcome  the  defects  tlie  patient 
must  too  often  be  left  to  tlie  instrument  maker,  whose  object 
is  mostly  to  sell  a  complicated  appliance  to  the  patient. 

With  the  proper  experience  and  skill  as  to  detail  in  (he 
nianiifactiuing  and  fitting  of  l>races,  a  patient  with  Pott's 
disease  can  derive  much  benefit  from  them.  The  spine  brace 
acts  mostly  on  the  principle  of  a  lever;  tlie  fulcrum  being  in 
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the  region  of  the  diseased  part  of  the  sj^inal  column,  the 
weight  at  the  waist  band,  and  the  power  applied  above  to 
pull  the  shoulders  back  as  far  as  possible. 

The  most  that  can  be  expected  of  the  brace  is  to  prevent 
the  bending  of  the  spine  forAvard  in  dorsal  Pott's  disease  and 
to  support  a  head  rest  for  cervical  disease.  As  a  rule  the 
more  simple  the  construction  of  the  brace,  the  more  it  can  be 
depended  upon,  if  it  answers  the  purjwse  at  all. 

The  most  simple,  and  probably  the  best  of  all  these  braces 
is  the  antero-posterior  support.  Tlie  brace  consists  of  a 
strong  steel  support  which  is  fitted  to  the  back  on  eacli  side 
of  the  spine,  while  the  patient  is  lying  on  liis  face.  The 
patient  is  secured  to  this  by  an  apron  carefully  fitted  in  front 
and  secured  to  the  brace  behind  by  straps  and  buckles.  It  is 
to  be  applied  when  the  patient  is  recumbent,  and  when  he 
arises  it  forms  the  support. 

An  attachment  can  be  made  for  the  head-sling  in  cervi- 
cal and  upper  dorsal  disease.  All  braces  must  be  watched 
and  whenever  there  is  any  change  of  shape  and  size  of  the 
patient  the  apparatus  must  be  changed  accordingly.  Exca- 
vation can  sometimes  be  prevented  by  proper  padding. 

With  all  kinds  of  support  the  patients  may  at  first  com- 
plain, but  if  the  apparatus  fits  properly  they  soon  become  ac- 
customed to  it. 

Operative  Treatment,  Abscesses  constitute  the  most 
formidable  comi^lications  for  which  operative  treatment  is  re- 
quired. If  a  diagnosis  of  abscess  can  be  made  early,  even 
before  it  lias  readied  the  surface,  and  it  can  be  aspirated, 
washed  out  with  an  antiseptic  solution,  and  thoroughly  in- 
jected witli  iodoform  emulsion,  the  caries  will  be  benefited, 
and  the  abscess  probably  cured.  Usually  several  injections 
are  required  and  this  sliould  be  done  in  connection  with  tlie 
recumbency  trcahiKMil.  Tlie  efficiency  of  iodoform  emulsion 
injection  for  cold  abscess,  is  too  well  known  to  need  farther 
comment.  In  a  certain  number  of  cases  (he  tendency  is  toward 
protracted  suppuratloji,  and,  if  (lie  al)scess  can  be  reached  witli 
the  knife  and  thoroughly  drained,  it  should  l)e  done.  Antl- 
se])ti(-  prcfaution  musi   be  (»bser\-e(|. 


POTT'S  DISEASE.  175 

The  opening  must  be  made  Avliere  the  pus  collects  under 
the  skin;  and  as  near  the  source  of  the  abscess  as  possible. 
Eetropharyngeal  abscess  is  opened  through  the  mouth.  Psoas 
and  iliac  abscesses  should  be  opene<l  below — where  they  point; 
and  also  in  the  back,  in  tlie  space  between  tlie  ribs  and  the 
crest  of  the  ilium.  Lumbar  abscess  is  also  opened  in  this 
sf)ace. 

To  reach  the  abscess  in  the  lumbar  region  it  is  sometimes 
necessary  to  cut  through,  or  at  the  border  of  tlie  quadratus 
lumborum  muscle,  as  the  pus  sinus  lies  very  deep,  about  the 
heads  of  the  psoas  muscle.  If  spiculoo  be  encountered  they 
can  be  removed  through  this  opening.  In  some  cases  of  lum- 
bar or  lower  dorsal  carles  the  curette  may  be  used  to  advan- 
tage; scraping  and  washing  away  the  necrotic  tissue  as  far  as 
possible. 

If  the  disease  is  in  the  dorsal  region,  some  surgeons  (Hart- 
man,  Vincent.  Sciiaeffer  and  others),  have  advised  an  incision 
down  to  the  (ips  of  the  transverse  processes  of  the  afiected 
vertebrae;  dividing  the  ribs  at  the  tuberosities,  and  then  the 
transverse  processes.  The  bones  are  removed  by  blunt  dis- 
section. This  opening  alloAvs  tlie  bodies  of  the  vertebrae  to  be 
reached  at  the  side,  when  <lrainage  can  be  used  if  deemed 
necessary. 

To  reach  the  cervical  vertebrae  from  without,  an  in- 
cision is  made  on  the  posterior  border  of  the  sterno-mastoid 
muscle,  the  length  of  the  incision  depending  upon  the  depth 
of  the  bones.  The  superficial  veins  and  nerves  are  to  be 
aA^oided  if  possible.  The  space  bounded  by  the  splenius, 
omo-hyold,  and  posterior  scalenus  muscles  is  reached.  The 
longus  colli  is  to  be  dissected  through.  Great  care  must  be  taken 
not  to  wound  the  vertebral  arteries  and  nerves.  Through  this 
opening  the  bone  can  l)e  examined  and  abscess  from  cervical 
carles  can  be  draine<l. 

The  operation  in  the  cervical  and  dorsal  region  is  con- 
siderably complicated  and  not  followed  by  the  l>est  residts. 
In  the  luml)ar  region  (he  operation  will  l)e  found  to  meet  the 
indications  more  readily  and  more  safely. 

Tlie  operation    of    laminectomy  is  somellmes   performed  to 
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relieve  the  pressure  upon  the  spinal  cord.  It  consists  in  cut- 
ting down  on  the  vertebrae  through  a  median  incision.  The 
lamina  and  spinous  processes  are  to  be  laid  bare.  The  perios- 
teum is  pushed  away,  and  the  lamina  cut  through  on  botli 
sides  of  the  spinous  processes,  care  being  taken  not  to  wound 
the  dura  or  the  nerves  as  they  emerge  from  the  spinal 
foramina. 

The  lamina  of  one  or  more  vertebras  may  be  removed,  the 
dura  inspected  and  the  contents  of  the  spinal  canal  deter- 
mined. The  condition  of  the  bodies  of  the  vertebrae  can  be 
determined  by  exploring  through  the  canal  by  means  of  a 
probe,  pushing  the  cord  to  one  side.  The  muscles  and  liga- 
ments are  to  be  sutured,  leaving  small  drainage  for  a  few 
days.  A  bed  frame  is  valuable  for  some  months  after  this 
operation.  Laminectomy  is  indicated  principally  in  very 
severe  cases  when  the  disease  is  comiDlicated  by  paralysis, 
and  after  other  treatment  has  been  diligently  tried  with  no 
benefit. 

Constitutional  Treatment.  Throughout  the  whole  course 
of  the  disease  the  general  indications  should  be  carefully 
met.  Generally  the  indications  point  to  reconstructive  agents 
such  as  the  hypophosphites  of  lime  and  soda,  iron,  cod-liver 
oil,  etc.  Great  care  should  be  exercised  as  to  diet,  select- 
ing nutritious  food,  and  attending  to  the  general  functions 
of  the  body.  At  times  bitter  tonics  are  indicated,  and  at 
others,  digestives.  At  all  times  the  functions  of  elimination 
should  be  watched,  and  if  found  deficient  they  should  be  prop- 
erly treated.  Good  hygenic  surroundings  are  of  the  greatest 
importance,  as  by  this  means  much  less  medication  will  be 
found  necessary.  Fresh  air,  sunlight  and  sufficient  exercise, 
are  nature's  own  remedial  agents,  and  should  be  adminis- 
tered according  to  the  patients  ability  to  take  them. 

The  proper  clothing,  baths,  massage  and  electricity  are 
important  adjuvants.  Treatment  over  the  spine  which  has 
a  tendency  to  equalize  the  capillary  circulation,  and  supply 
reparative  material  to  I  lie  diseased  area,  as  well  as  to  assist  in 
the  removal  of  waste,  is  of  great  value.  Static  electricity  is 
valuable  in'this  respect. 


CHAPTER  IV, 


LATERAL  CURVATURE  OF  THE  SPINE. 

Definition — Etiology — Weakness,  Habitual  Faulty  Position, Paralysis,  Rhachitis, 
Empyema ;  Pathology — Primary  and  Secondary  Curves,  Anatomical 
Changes,  Symptoms — Unequal  Movements,  Change  in  Outline  of  Body, 
Constitutional  Disturbance. 

Lateral  curvature  of  the  s^Dine,  is  a  permanent  lateral  de- 
viation of  the  spinal  column,  or  a  part  of  it,  from  its  pliysio- 
logical  direction.  It  is  also  known  as  Rotary  Lateral  Curva- 
ture and  Scoliosis. 

Lateral  curvature  is  a  common  deformit}-,  developing 
usually  in  growing  children.  MilJ  cases  are  often  entirely 
overlooked  until  tlio  patient  reaches  maturity  and  begins  to 
wear  tailor  made  clothing.  It  may  develop  in  the  youth  or 
in  infancy.  It  occurs  more  frequently  among  girls  than  among 
boys.  Cases  exist  in  wealtliy  families  as  well  as  among  the 
poor. 

Etiology.  Weakness  is  the  most  common  cause  of  lateral 
curvatiu-e.  On  account  of  tlie  physiological  curves  in  tlie 
spine,  it  becomes  necessary  for  considerable  force  to  be  ex- 
erted by  the  muscles  and  ligaments  to  liold  the  trunk  in  tlie 
erect  position.  A  weakness  of  tlie  structures  holding  the 
spine  erect,  causes  the  upf)er  part  of  the  body  to  sag  and  tlie 
sjiine  to  assume  more  tlian  tlie  natural  curves.  It  is  usual 
for  the  strength  of  one  side  of  the  body  to  exceed  that  of  tlie 
other  side.  It  seems  easy  to  understand  hoAV  the  superimposed 
weight  in  bearing  doAvn  upon  a  spinal cohimn,  thus  unequally 
sup]iorted,  would  induce  lateral  ciu"vatures. 

The  weakness  is  sometimes  the  result  of  a  rapid  gr(»wing 
period,  instead  of  tliat  of  a  (habilitating  sickness.  At  otlier 
times  lateral  ciu"vatxne  is  seen  to  devel<>i)  in  (liddren  who 
are  ahvavs  more  or  less  delicate  and  Avoakl\-. 
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Habitual  faulty  iDositions  are  cousidered  as  a  common 
cause  of  lateral  curvature.  Infants  are  often  kept  too  con- 
stantly in  the  same  position,  either  sitting  or  lying,  and  a 
lateral  curvature  may  develop  as  the  result.  Sitting  continu- 
ally in  one  position  at  the  desk  while  at  school  may  be  con- 
sidered   an  etiological  factor.     Any    faulty    position    too   con- 


Fig.  81.    Right  lateral  curvature.    From  a  plaster  cast. 


stantly  assumed  may  contribute  to  the  deformity,  as  that 
which  is  assumed  during  writing,  playing  musical  instru- 
ments, working,  etc. 

Lateral  curyatiue  developing  from  a  bad  ludjit,  is  some- 
times called  habit  scoliosis,  Avhile  that  which  develops  from 
positions  assumed  during  occupations,  is  called  jprofessional 
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scoliosis.  Static  scoliosis  is  a  term  applied  to  that  form  due  to 
inequality  of  the  length  of  the  legs.  The  static  variety  comes 
usually  from  cases  where  there  is  a  marked  tilting  of  the 
pelvis  from  a  short  lower  extremity  or  a  deformity  which  alters 
the  normal  relation  of  the  pelvis  to  the  spine. 

Paralysis  of  the  muscles  of  one  side  of  tlie  body  is  usually 
followed  bv  more  or  less  lateral  curvature.     When  the  muscles 


Fig.  82.     Right  lateral  curvature.     From  a  plaster  cast. , 

of  the  back  are  only  partly  paralized,  the  Aveakness  is  evident 
from  the  faulty  positions  assumed  by  the  patient  and  the  de- 
velopment of  lateral  curvature  is  the  result.  This  form  ol 
lateral  ciuvatiu-e  is  most  commonly  develoiDed  after  infantile 
paralysis.  It  is  not  often  noticed  until  the  jDatient  is  groAving 
and  is  gradually  recovering  from  the  paralysis. 

Rickets  often  produces  such  a  Aveakness  of  the   attach- 
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mentsof  the  muscles  and  ligaments  that  lateral  curvature  re- 
sults. Children  that  have  rickets,  and  then  assume  faulty 
positions  as  described  above,  are  apt  to  develop  lateral 
curvature. 

Of  the  pathological  conditions  which  are  liable  to  produce 
lateral  curvature,  the  most  common  is  tliat  of  empyema.  Tlie 
protracted  period,  during  which  time  the  side  affected  by  the 
empyema  is  held  firmly,  while  the  muscles  on  the  other  side 


Fig.  83.    Left  lateral  curvature,  caused  by  euipyema. 
From  a  plaster  cast. 

are  carrying  on  the  act  of  respiration,  is  considered  sufficient 
cause  for  the  lateral  curvature. 

In  children,  lateral  curvature  always  occurs  after  the 
resection  of  the  ribs  for  empyema. 

Traumatism  or  Inflammatory  conditions  of  various  kinds 
about  the  hunk,  n\v,  lialjle  to  ])e  followed  b\'  lateral  curva- 
ture. 
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To  sum  up  Uie  etiological  factors  and  group  tliem,  we 
might  say  that  there  are  but  two  general  classes: 

First.  Weakness  induced  by  debility,  faulty  habits,  rickets 
or  paralysis. 

Second.  Where  the  eqidlibrlum  of  the  spine  is  disturbed 
by  altered  pelvis,  traumatism,  or  inflammatory  conditions 
about  the  trunk. 

Pathology.  The  jiatliological  changes,  that  take  place  in 
lateral  curvature,  are  due  to  the  misdirected  power  exerte<l  on 
those  structures  which  support  the  thorax  and  upjier  body 
weight. 

The  bones  of  the  spine  and  the  ribs  yield  under  the  weak- 
ened sup23ort,  and  torsion,  and  curvature  of  tlie  vertebrae 
results.  Tlie  superimposed  body  weight  adds  to  the  ten- 
dency to  torsion,  and  the  change  of  pressure  produces  change 
in  the  shape  of  the  bones.  The  changes  vary  according  to 
the  portion  of  the  spine  most  affected  and  tlie  degree  to  which 
the  deformity  has  developed.  If  the  lateral  curvature  be  de- 
veloped from  Aveakness,  the  2'>r'J'i^ary  and  most  pronounced 
curve  is  in  the  dorsal  region.  Secondary  curves  will  be  found 
in  the  lumbar  and  cervical  regions.  If,  on  the  other  hand,  the 
equilibrium  is  (listurl)ed  by  altered  j^elvis,  then  the  primary 
curve  ivS  in  tlie  lumbar  region,  and  the  secondary  ciu've  is  in 
the  dorsal  region. 

Where  the  deformity  is  only  slight  and  of  short  duration, 
no  pathological  changes  have  taken  place.  If  the  deformity 
is  Avell  developed,  and  lias  existed  for  some  time,  then  the 
altered  pressures  Avill  have  produced  an  alteration  in  the 
shape  of  the  structures  involved  in  the  deformity;  namely, 
the  bones,  cartilages,  ligaments  and  muscles. 

In  lateral  curvature  the  pressure  from  above  is  borne  upon 
the  sjiine  nearly  in  a  vertical  line,  and  that  portion  of  (he 
bodies  of  the  vertebra3  toward  the  concave  side,  receives  the 
greatest  pressure,  and  by  it  the  shape  of  the  bodies  are 
gradual!}'  ciianged  l>y  the  process  of  pressure-atro[)hy.  This 
is  also  true  of  (lie  intravertebral  cartilages.  They  1>ecome 
Avedge  shaped,  Avith  the  thin  portion  of  (he  Avedge  toAvard  (he 
concaAdty  of  the  ciuA'^e.  In  order  that  (he  spine  may  accoinmo- 
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(late  itself  to  this  pressure,  the  unsupported  vertebrae  rotate 
on  the  axis  of  the  spine,  with  their  bodies  toward  the  con- 
vexity of  the  curve,  and  the  spinous  processes  toward  the  con- 
cavitv. 


Fig.  84.    A  specimen  from  a  case  of  lateral  curvature,  back  view- 


TJie  rotation  or  torsion  ol  the  vertebrae  is  equally  true  of 
any  lateral  curving  of  the  spine — primary  or  secondary.  The 
greater  the  lateral  curve  the  greater  the  torsion. 

The   ribs   are  likewise  rotated,   as    tlicy  must  follow  the 
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source  of  their  attachment.  On  the  convexed  side  of  tlie 
(  iirve  their  angle  is  much  more  acute  than  normal,  while  on 
the  concave  side  they  are  depressed,  widely  separated  from 
each  other,  and  the  angle  is  more  obtuse  than  normal. 


Fig.  85.     Same  specimen  as  Fig.  84,  front  view. 


The  ligaments  and  muscles  are  relaxed  and  atrophied  on 
the  convex  side,  while  on  the  concave  side  they  are  more  or  less 
contracted,  and  are  stronger  than  on  theother.  Thedifference 
in     the     muscular   power     of     the    two     sides    is   evident    in 
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severe  dorsal  curvature,  as  resi>iration  is  afEected  principally 
by  the  muscles  upon  the  concave  side. 


Fig.  8G.    From  a  .severe  case  of  riglit  lateral  curvature. 

The  effect  of  lateral  curvature  is  to  cause  displacement  of 
he    thoracic    and    abdominal  organs.     The    lungs    are    com- 
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pressed  on  the  convex  side,  and  given  more  room  on  the  con- 
cave   side.     The  lieart,  in    severe    cases,  may  be  displaced, 


Fig.  87.    A  case  of  left  lateral  curvature. 

even  to  the  riglit  side,  or  at  least  toAvard  the  concavity.     The 
slomach,  intesthies   and  liver  are  displaced  downward,  and 
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the   spleen  and    kidney    upon    the   convex  side    are  usually 
smaller  than  normal. 


Fig.  88.    Sliowii)g  front  view  of  a  case  of  lateral  curvature. 


Symptoms,     Lateral    ( iirvatiire  of   the  spine  iisnally  devel- 
ops   so   grailiially  during   (he    groAving    j^eriod,    that  its   symp- 
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toms  are  luiiioticeJ  until  it  has  existed  for  a  considerable 
length  of  time.  Tlie  deformity  is  often  discovered  by  acci- 
dent by  the  mother,  or  dressmaker,  at  about  the  age  of  pu- 
berty. 

In  the  earliest  stages  the  patient  suffers  no  inconvenience, 
and  in  children,  tlie  faulty  position  and  fatigue  is  overlooked. 
Many  times  when  the  deformity  is  first  observed  by  the  par- 
ents they  are  not  alarmed  by  it,  as  they  say,  "  the  child  has 
never  been  sick."  If  the  i^at^ent's  actions  are  carefully 
watched,  it  Avill  be  observed  that  the  gait  and  movements  are 
unequal  on  the  opposite  sides  of  the  body.  The  dorsal  curve 
influences  principally  the  movements  of  the  shoulders  and 
arms;  the  cervical  curve,  the  movements  of  the  head;  while 
the  lumbar  curve  influences  the  lower  extremities. 

Upon  one  side  the  shoulder  and  especially  the  scapula, 
will  appear  more  prominent,  The  distance  from  the  axilla 
to  the  hip  is  shorter,  and  the  curve  at  the  waist  deeper,  than 
on  the  opposite  side.  If  the  patient  is  a  fat  subject 
the  early  recognition  of  these  symptoms  is  difficult,  but  when  the 
deformity  is  advanced,  a  glance  is  only  necessary.  The  chest 
loses  the  beautiful  symmetry  that  is  present  in  the  well 
formed  individual.  The  ribs  are  more  prominent  on  one  side; 
one  breast  is  larger  and  lower  than  the  other;  the  abdomen 
is  less  jDrominent  on  one  side,  and  the  umbilicus  seems 
displaced  from  the  median  line. 

In  lateral  curvature  of  the  cervical  region,  there  is  pro- 
duced a  characteristic  alteration  in  the  outline  of  tlie  neck. 
Tlie  graceful  double  curve  becomes  flattened;  the  neck  is 
shorter  and  the  shoulder  less  prominent  on  the  one  side; 
while  on  the  other  side  they  are  more  prominent. 

In  severe  cases  of  lateral  curvature,  in  addition  to  the  in- 
convenience and  discomfort  of  the  deformity,  there  is  usually 
disturbance  in  the  functions  of  the  internal  organs.  Short- 
ness of  breath,  i^alpatation  of  the  heart,  imjDaired  appetite 
and  indigestion  are  present. 

Nervous  symptoms  are  present  in  some  cases.  Indispo- 
sition to  exercise,  vague  complaints  (^f  jiaiii  and  discomfort, 
and  tenderness  in  the  back  are  mentioneil. 
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After  the  patient  reaches  the  ageol  maturity,  tlie deformity 
is  permanent,  and  unless  it  is  very  severe  he  niay  jDass 
through  life  witli  little  or  no  inconvenience  from  it. 


CHAPTER  V 


LATERAL  CURVATURE  (CONTINUED). 

Diagnosis— General,  To  Determine  Advancement  of  Disease;  Prognosis — Tend- 
ency with  or  without  Treatment  ;  Treatment — Removal  of  Cause,  Strength- 
ening of  the  Weakened  Structures,  Correction  of  the  Deformity. 

Diagnosis.  The  diagnosis  of  lateral  curvature,  in  a  se- 
vere case,  is  so  simple,  tliat  a  careful  inspection  of  the  patient 
is  all  that  is  required.  In  less  marked  cases,  however,  the 
early  recognition  is  more  difficult. 

A  careful  examination  is  necessary,  not  only  for  the  ex- 
clusion of  other  affections,  but  for  the  purpose  of  <letermining 
the  progress  the  deformity  has  already  made. 

The  clothing  should  be  removed  from  the  upper  part  of 
the  patient's  body,  as  far  down  as  the  hips.  Tlie  patient  is  to 
assume  a  natural  attitude,  and  the  back  be  inspected  in  a 
good  light.  Tlie  very  earliest  diagnostic  sign  is  that  one 
scapula  is  more  prominent  tlian  tlie  otlier. 

If  the  patient  is  not  too  fleshy  the  other  points  in  tlie  de- 
formity as  described  in  the  symptoms,  can  be  readily  noted. 
If  it  is  a  fleshy  subject,  the  tips  of  the  spinous  jDrocesses  should 
be  accurately  followed  with  the  fingers  and  their  location  l)e 
marked  Avith  colored  chalk  or  a  lead  pencil, on  the  skin.  The 
serpentine  character  of  the  spine,  witli  the  primary  and  sec- 
ondary curves,  are  made  plain  to  the  eye. 

It  is  well  to  place  tlie  patient  in  different  positions,  as 
tliat  of  bending  forward  or  sidewise,  and  observing  tlie  sym- 
metry of  movement.  It  is  best  to  measure  the  lower  extrem- 
ities, to  determine  whetlier  or  not  the  curvature  is  due  to  an 
altered  relation  of  the  pelvis  to  the  spine.  Tlie  distance  from 
the  anterior  superior  spine  of  (he  ilium  to  the  inner  iiialleoUis, 
should  be  the  same  on  bolli  sides.  If  so,  the  cause  must  be 
located  aliove  the  pelvis. 
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To  determine  the  stage  of  tlie  afiection,  or  the  progress 
(he  distortion  has  made,  in  addition  to  examining  for  the 
flexibility  of  the  sjDine,  the  patient  must    be  suspended,  so  as 


Fig.  89.    Showing  the  elevation  of  tlie  scapula,  an  early 
symptom  of  lateral  curvature. 

to  remove  the  upper  bod\'  weight.     In  mild  cases,  and  those 

of  short  duration,  the  curves  straighten  out  under  suspension. 

Those  cases   where  the  deformity  is  verv  little  modified 
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by  siipensloii,  the  parts  have  become  more  firmly  fixed  in  tlie 
distorted  position,  and  are  considered  advanced  cases. 

In  tlie  absence  of  a  suspension  ai3i3aratus  the  patient  may 


Fig.  90.    Showing  effect  of  suspension,  witli  one  hand  raised  above 
tlie  otlier.    Same  case  as  Fig.  87  and  88. 
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be  placed  in  ilifierent  recumbent   positions,    ami    (lie  perma- 
nency of  Hie  deformity  determined. 

Prognosis.  By  far  the  largest  number  of  cases  of  lateral 
curvature  only  suffer  a  slight  deformit}'.  Coming  on  during 
the  grooving  period,  when  maturity  is  reached,  the  pro- 
oress  toward  distortion  is  arrested.  The  deformity  persists 
through  life,  causing  no  trouble,  and  is  recognized  only  by  the 
tailor,  or  some  near  relative. 

In  other  cases,  however,  the  deformity  steadily  increases 
for  a  long  time,  and  an  enormous  distortion  is  produced, 
causing  great  debility  and  weakness.  If  the  <listortion  is  not 
severe  and  it  is  treated  early^  or  during  the  growing  period,  it 
can  be  nearly  if  not  completely  cured.  Benefit  from  treat- 
ment is  more  to  be  exjDecte*!  in  tlie  younger,  tlian  in  older 
patients. 

The  distortion  remains  without  improvement  if  left  to 
itself,  as  no  cases  of  spontaneous  cure  have  been  recorded. 

Treatment.  The  treatment  of  lateral  curvature  should 
be  directed  toward  the  removal  of  the  cause,  the  strengthen- 
ing of  the  weakened  structures,  and  the  correction  of  the  de- 
formity. 

In  cases  of  recent  development,  probably  the  removal  of 
the  cause  will  be  all  that  will  be  required  to  produce  a  cure. 
Correct  the  faulty  position  in  all  cases,  and  see  that  this  is 
enforced  by  a  constant  attention.  It  is  well  to  carry  this 
to  an  over-correction,  wliile  the  patient  is  under  treatment. 

If  in  \oung  children,  make  them  sleep  on  the  other  side  and 
thus  curve  tlie  spine  in  the  opposite  direction;  if  in  youth,  try 
and  secure  an  over-correction  of  the  habitual  faulty  position. 

In  cases  of  debility,  rickets  or  paralysis,  much  attention 
must  be  given  to  treatment  of  tlie  general  trouble,  as  well  as  to 
the  cure  of  the  spinal  curvature.  The  indications  for  medical 
treatment  must  be  met,  as  well  as  administering  the  proper 
food,  together  with  hygiene  and  exercise.  When  the  cause  is 
due  to  altered  pelvis,  the  condition  must  be  corrected  by  plac- 
ing extension  on  the  sole  of  the  shoe  of  tlie  short  side.  Volk- 
mann's  oblique  seat,  or  a  modification  of  it,  is  valuable  in  pro- 
<lu(incr  an  ovc^r-corrcrlcd  position  while  sitting. 
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111  palliologieal  toiiditions  of  the  trunk  that  are  lialjle  to 
produce  lateral  curvature,  some  consideration  on  the  part  of 
the  surgeon  is  necessary  in  using  precautionary  measures 
against  the  development  of  permanent  deformity. 

In  strengthening  the  weakened  structures,  in  addition  to 
what  has  already  been  said  about  removing  tiie  cause,  the 
patient  must  be  systematically  treated  by  means  which  have 
a  tendency  toward  developing  strength  in  the  weakened  jDarts. 

Movement  exercises,  gymnastics  and  electricity  are 
among  the  means  most  readily  at  hand. 

Movement    exercises,    and    the  proper  attitude    must    be 


Fig.  91.     A  modification  of  Volkman's  seat  used  for  the 
correction  of  lateral  curvature. 


taught  the  patient  by  a  competent  person.  He  must  be  drilled 
into  standing  and  walking  erect;  sitting  in  the  proper  position, 
and  performing  movements  that  will  bring  the  weakened 
muscles  into  action,  while  the  strong  side  is  held  at 
rest.  The  movements  should  be  directed  in  such  a  way  as 
Avill  have  a  tendency  to  draw  the  spine  into  its  natural  posi- 
tion. If  necessary,  an  assistant  should  help  the  ]iatient, 
by  grasping  the  body,  or  by  making  pressure  so  as  to  still  fur- 
ther reduce  tlie  curvature.  Movements,  Avliile  lying  on  the 
face,  then  on  the  back;  movements  while  lying  witli  (he  shoul- 
ders over  the  end  of  a  convenient  table  or  coucli ;  exercises  in 
the  upright  position,  perhaps  best  conducted  by  the  use  of  (he 
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Whitley  exerciser,  or  some  rope  and  pulley  apparatus;  swing- 
ing bars,  with  double  bars  so  that  one  liand  can  be  j)laced 
liigher  than  the  other.  A  great  variety  of  movements  can  be 
taught  that  will  be  followed  by  good  results.  They  must  be 
persisted  in,  but  done  systematically,  and  never  carried  to 
fatigue.     Much  depends  upon  the  instructor. 

G-ymnastics  as  are  ordinarily  j^rescribed  in  the  gymnasium 
for  lateral  curvature,  will  be  found  to  help.  They  consist  prin- 
cipally in  trapeze  and  hanging  exercises,  dumb  bells,  clubs, 
uprights  and  bars. 


Fig.  93.    Showing  exercise  on  a  table  for  the  correction 
of  lateral  curvature 


Home  gymnastics  are  preferable  to  tlie  gymnasium,  as  all 
of  the  necessary  outfit  can  be  procured  at  small  expense,  and 
is  better  to  be  used  in  connection  with  other  exercise  move- 
ments, and  under  (lie  direction  of  an  instrnclor. 

Electricil  \'  is  a  valiia1)lo  rciiKMlial  aucut  used  to  increase 
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the  circulation  in  weakened  parts,  and  tone  up  weakened 
muscles.  At  present  the  alternating  current  of  a  static  ma- 
chine applied  over  the  jDarts  seems  to  give  the  best  satisfac- 
tion. It  should  be  used  regularly  every  second  or  third  day,  for 
a  few  moments  at  a  time.  The  effect  should  be  that  of 
stimulation  and  should  not  be  used  long  enough  to  overtax 
the  patient. 

Correction  of  the  Deformity .  The  methods  above  recom- 
mended for  correcting  the  deformity  by  exercise  will  produce  a 
cure  in  mild  cases.  There  are  other  cases,  however,  where  it 
will  be  found  necessary  to  relieve  the  spine  from  the  su^^erin- 


Fig.  98.     Corset  brace  for  the  correction  of  lateral  curvature. 

cumbent  pressure,  in  order  to  derive  the  proper  benefit  from  the 
(reatment. 

A  mechanical  support  is  demanded  in  some  cases,  not  to 
forcibly  correct  the  deformity,  but  to  act  as  a  support  where 
the  spinal  structures,  ligaments  and  muscles  are  too  weak 
to  carry  the  load.  It  is  best  to  wear  it  only  when  the  up- 
right position  is  assumed  for  a  sufficient  time  to  tire  the 
])atient. 

The  most  useful  apparatus  for  this  purpose  is  the  corset. 
A  well  fitted  combination  corset  Avith  steel  base  and  upright, 
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Avith  cloth  and  whalebone  between,  is  probably  the  best.  The 
corset  should  be  made  to  fit  the  body  evenly  and  snugly  while 
the  j)atient  is  suspended  or  recumbent,  with  the  curves  of  the 
spine  reduced  as  far  as  jDossible.  Then  when  the  patient  as- 
sumes the  upright  position  it  performs  the  supi^ortive  func- 
tion. 

The  plaster  of  Paris  jacket  makes  a  convenient  supj)ort 
when  cut  through  in  front  and  laces  inserted,  so  that  it  can 
be  applied  and  removed  at  Avill. 

It  is  important  to  see  that  any  appliance  fits  the  patient 
properly.  In  growing  cliildren,  frequent  changes  must  be 
made  and  the  body  allowed  a  certain  amount  of  freedom,  or 
the  apjDaratus  might  do  harm  instead  of  good. 


CHAPTER    VI. 


TORTICOLLIS. 

Definition — Etiology — Habitual,  Spastic,  Traumatic,  Paralytic,  Compensa- 
tory; Pathology — Symptoms — Diagnosis — Prognosis — Treatment — General, 
Appliances,  Operative. 

Torticollis  is  a  distortion  of  the  neck  in  wliicli  the  liead 
is  held  awry.  It  is  commonly  known  as  lory-neck  and  may 
be  acute,  coming  on  at  various  intervals,  or  chronic.  It  is 
a  common  deformity,  and  is  found  about  as  frequently  in  the 
male  as  in  the  female.  It  occurs  usually  during  the  growing 
period. 

Etiology*  Some  authors  (Bradford,  Young,)  consider  that 
certain  cases  of  torticollis  are  congenital,  but  the  supposed 
congenital  cases  result  mostly  from  injuries  the  infant  re- 
ceived at  the  time  of  birth. 

Acquired  torticollis  presents  several  varieties  suggesting 
the  cause  of  the  deformity.  The  principal  ones  of  these  are 
the  habitual,  spastic,  traumatic,  j)aralytic  and  compensatory 
forms. 

T\\e^  Jiahitual  faulty  position  oi  the  head  in  children  may 
contribute  to  torticollis.  Examples  of  this  has  been  observed 
where  the  position  was  assumed  from  unequal  vision.  (Quignet, 
Young.)  Too  constant  side  position  of  the  head  while  per- 
forming certain  exercises  (Millit,  Bouvier,)  as  in  speaking, 
writing,  standing,  etc. 

The  spastic  variety  include  those  cases  which  arise  from 
either  direct  or  reflexed  nerve  irritation.  The  lesion  produc- 
ing the  irritation  may  be  central — in  the  brain,  spinal  cord  or 
along  the  nerve;  or  it  may  be  at  the  jieriphery,  as  in  tetany 
from  teething,  or  irritation  of  the  genital  organs.  Acute  lorll- 
eollis  is  often  jDresent  in  chorea  as  the  spasmodic  effect  on  the 
muscles  of  the  neck. 
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The  siDasniodic  contraction  of  the  muscles  in  cervical 
Pott's  disease,  has  aheady  been  described  under  that  subject. 
Spasmodic  contraction  of  the  muscles  also  frequently  arises 
from  inflammation  in  the  parts  about  or  adjacent  to  them. 
SujDpurative  inflammation  of  the  cervical  lymphatic  glands 
is  a  common  cause. 

Where  torticollrs  accompanies  an  inflanamatory  condition, 
the  muscles  involved  in  the  contraction  are  always  those 
which  lie  nearest  to  the  inflammation. 

Traumatism,  anywhere  in  tlie  region  of  the  neck  is  liable  to 
be  followed    bv  torticollis.    Lacerated  and  contused  wounds, 
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Fig,  94.    Torticollis  from  habitual  faulty  position. 

burns  and  scalds,  operations,  etc.,  especially  if  followed  by 
suppuration  and  granulation  to  any  extent,  are  liable  to  pro- 
duce the  deformity.  Violent  exercise  often  produces  a  strain- 
ing of  tlie  muscles  of  the  neck,  and  in  connection  witli  ex- 
posure to  cold,  acute  torticollis  results.  Cases  are  mentioned 
(Lovett)  wliere  at  time  of  birtli  the  sterno-mastoid  muscles 
Avere  ruptured  and  typical  torticollis  followed. 

Paralytic  torticollis  is  rarely  met  with,  Ijiit  does  some- 
times occur  following  infantile  paralysis.  It  may  occur  wliere 
the  jnuscles  on  one  side  of  tlie  neck  have  been  paralyzed  for 
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a  long  time,  and  recovery  has  gradiiallr  taken  place,  leaving 
an  unequal  action  ol  the  muscles. 

Compensatory  torticollis  is  met  with  in  lateral  curvature 
as  a  secondary  cure.  It  usually  arises  from  weakness  of  the 
muscles  and  ligaments  that  act  in  holding  the  spine  erect,  or 
because  the  spine  below  is  curved  out  of  its  natural  position, 
cases  sometimes  occur  with  lateral  curvature  where  the  curve 
in  the  cervical  region  is  primary,  and  the  curves  below  are 
secondary.     (Young.) 


Fig.  9o.    Torticollis  from  cervical  Pott's  disease. 


Pathology,  The  pathological  changes  that  take  place  are 
found  cliiefly  in  the  muscles,  ligaments  and  bones  of  the 
neck. 

The  muscles  from  causes  as  stated  above  act  unequally, 
those  on  one  side  being  more  contracted  than  on  the  other, 
thus  producing  the  twisting  of  the  neck.  The  greater  (he 
muscular  variation,  the  greater  will  be  the  deformity.  The 
longer  time  the  cause  exists,  the  more  permanent  (lie  mus- 
cular contra((  ion  will  become,  until  finally  (he  inu.stU^s  umy 
be  permanendy  shortened. 
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In  old  cases  the  muscles  on  the  affected  side  may  be  re- 
placed by  fibrous  tissue,  and  where  the  deformity  is  severe, 
the  degenerated  muscles,  fascia,  and  skin  all  become  firmly 
adherent. 

Cicatrical  tissue  often  acts  in  connection  with  the  mus- 
cles in  producing  the  drawing  of  the  head  to  one  side. 

When  the  torticollis  has  existed  for  a  considerable  length 
of  time,  changes  in  the  ligaments  and  bones  take  place.  The 
ligaments  are  shortened  on  the  short  side  and  lengthened  on 
the  long  side.  From  the  alteration  in  the  line  of  pressure  On 
tlie   vertebral  bodies,  these  gradually  change  in   shape  from 
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Fig.  96.     Torticollis  from  paralysis.     (Young.) 

pressure  atrophy,  the  pressure  being  greater  on  one  side 
of  the  vertebral  Ijody  than  it  is  on  the  other.  The  interverte- 
bral cartilages  are  also  changed  in  shape  similar  to  the  change 
which  take  place  in  the  bones. 

Changes  in  the  expression  of  the  face  are  described  as  re- 
sulting from  the  pulling  of  the  skin  and  fascia  on  one  side, 
and  the  altered  circulation.  (Bouvier.)  Asymmetry  of  the 
liead  and  lower  jaw  exists  in  many  cases.     (Nelaton.) 

The  irregularities  in  the  face  and  head  are  more  noticeable 
after  the  torticollis  has  been  corrected. 

Symptoms.     The   principal    symptom    In    tortlcolb's  Is   the 
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abnormal  ^^osition  of  the  head.  Upon  one  side  the  ear  is 
brought  nearer  to  the  sternum,  the  face  is  rotated  toward  the 
opposite  side,  and  the  whole  head  is  tilted  with  the  chin  more 
or  less  elevated. 

The  position  of  the  head  varies  according  to  the  cause 
of  the  torticollis  and  the  muscles  that  are  involved  in  the 
shortening.  Usually,  however,  it  is  the  sterno-mastoid  muscle 
that  is  contracted,  and  it  is  seen  to  be  much  more  prominent 
on  the  affected  side. 

Acute  or  spasmodic  torticollis  only  lasts  while  the  exciting 
cause  exists.  The  torticollis  may  come  and  go  at  intervals 
as  in  chorea,  spasm,  or  acute  inflammation  involving  the 
neck. 

Chronic  torticollis  retains  the  head  permanently  if  not 
cured  and  the  position  of  the  head  cannot  be  materially 
changed  by  attempting  to  press  it  back  into  a  natural  position. 
In  the  chronic  cases  we  sometimes  have  the  altered  expres- 
sion and  the  asymmetry  of  the  head  as  well  as  the  face. 

Diagnosis.  A  typical  case  of  torticollis  is  easy  to  diagnose. 
In  any  attempt  to  correct  the  position  of  the  head,  the 
sterno-mastoid  muscle  is  made  very  prominent;  otherwise  ro- 
tation of  the  head  is  free. 

The  history  will  assist  in  determining  whether  a  case  is 
acute  or  chronic.  If  acute  and  accompanying  an  inflamma- 
tory condition,  as  Pott's  disease,  cervical  adenitis,  irritation 
in  the  muscles,  or  spasm,  an  attempt  to  correct  the  deformity 
Avill  induce  pain. 

In  chronic  cases,  the  parts  are  usually  so  firmly  fixed  by 
organized  muscular  protection  that  little  or  no  pain  is  ex- 
perienced in  attempted  motion. 

As  torticollis  is  frequently  a  symptom  of  other  troubles, 
it  becomes  necessary  to  consider  it  in  connection  with  them, 
which  will  be  done  under  each  appropriate  subject.  (See 
Pott's  disease,  Lateral  Curvature,  Paralysis,  etc.) 

Prognosis.  Acute  torticollis  from  spasm  of  the  muscles, 
or  any  acute  inflammation  in  the  striutures  of  the  neck, 
usually  lasts  only  Aviiile  the  exciting  cause  exists.  It  (lien 
subsides.     It  may  become   chronic   and   permanent.     The  ten- 
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dency,  however,  is  toward  recovery  upon  the  removal  of  the 
cause.  When  structural  changes  have  taken  place  in  the 
muscles,  ligaments  and  bones,  the  deformity  remains  through 
life  unless  relieved  by  treatment.  Some  of  tlie  more  severe 
cases  are  incurable. 

Treatment.  The  early  treatment  of  torticollis  will  de- 
pend to  a  great  extent  upon  the  cause  of  the  deformity.  In 
acute  cases  all  that  will  be  necessary  is  to  remove  the  cause 
and  the  head  will  assume  its  proper  position. 

In  young  children  with  habitual  faulty  position  of  the 
head  from  lying  too  constantly  on  one  side,  and  those  that 
habitually  hold  the  head  to  one  side  while  speaking,  sitting  or 
standing  should  have  the  corrected  or  over  corrected  position 
forced  upon  them.  The  correction  should  be  watched  by  an 
attendant  and  movement  exercises  should  be  practiced  for  the 
purpose  of  strengthening  weakened  muscles. 

Young,  and  others,  have  succeeded  in  curing  torticollis 
by  correcting  the  insufficiency  of  vision  with  the  proper  appli- 
cation of  glasses. 

Spastic  torticollis  is  best  treated  by  removing  the  source 
of  the  irritation  of  the  nerves  that  stimulate  the  contraction  of 
the  muscles.  Operations  may  be  necessary  on  a  remote  part 
of  the  body,  as  the  genital  organs  or  the  teeth.  Internal  medi- 
cation is  of  great  value  in  cases  of  cliorea  as  well  as  in  those 
where  the  lesion  is  in  the  brain  or  cord. 

Torticollis  from  caries  of  the  bone  is  best  relieved  by  the 
use  of  tlie  jury-mast  as  described  under  Pott's  disease.  If 
due  to  superficial  inflammation,  local  applications  and  quiet 
in  the  recumbent  position  is  necessary.  If  the  inflammation 
subsides  quickly  the  torticollis  is  relieved. 

Traumatic  torticollis  is  relieved  by  due  attention  to  the 
injured  parts  to  prevent  tlie  contraction  during  the  process 
of  repair.  In  cases  where  old  cicatrices  are  present  it  may  be 
necessary  to  make  a  dissection  to  relieve  tlie  contraction  and 
then  close  the  Avound  ])y  plastic  ©iteration  and  Avitli  no  degree 
of    tension    remaining   on    the   flaps. 

Paralytic  torticollis  is  usually  treated  by  keeping  tlie 
head  in    the   natural   position   by  means  of    support  of  some 
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kind  as  a  preventive  measure,  or  resorting"  to  operative 
treatment  to  lengthen  the  muscles  that  have  become  too 
short  by  the  «lifference  in  the  muscular  traction  of  the  two 
sides  of  the  neck.  The  paralysis  should  be  treated  as  in 
any  case.  Comjjensatory  torticollis  is  treated  in  connection 
with  the  lateral  curvature  ol  the  spine  as  described  under 
the  article  on  that  subject. 

The  use  of  appliances  to  assist  the  muscles  of  the  neck 
in  holding  the  head  in  the  corrected  jDOsition,  is  valuable  in 
many  cases.  After  operation  for  torticollis  some  suitable  ap- 
paratus should  be  worn  for  some  juonths  to  secure  the  head 
in  the  corrected  position. 


Fig.  94.    Torticollis  brace  attached  to  spinal  corset  brace. 

The  principle  involved  in  the  mechanical  appliance  is  to 
obtain  fixation  on  the  trunk  or  shoulders  from  which  counter 
pressure  is  made  upon  the  head.  A  great  variet\'  of  torticollis 
appliances  are  in  vogue.  As  a  rule  the  more  simple  the  ap- 
paratus can  be  and  perform  its  work  the  better. 

Sayer's  brace  for  torticollis  is  probably  as  good  as  an\-, 
aUhoiigh  it  is  somewhat  complicated. 

In  mild  eases  an  artificial  muscle  secure<l  to  the  head  bv 


204 


DEFORMITIES  OF  THE  SPINE. 


a  head  band  and  to  a  band,  about  the  cliest,  will  assist  in  cor- 
recting the  deformity.     (Barwell.) 

Operative  treatment  is  frequently  resorted  to  where  the 
muscles  and  fascia  have  become  structurely  shortened.  It  is 
especially  indicated  when  the  sterno-mastoid  muscle  is  the 
one  that  is  too  short. 

Sidjcutaneous  division  may  be  employed  but  generally 
speaking  it  is  better  surgery  to  use  the  open  incision. 
Aseptic  and  antiseptic  precautions  must  be  observed  during 
the  treatment. 

The  dififi-culty  usually  attending  operative  treatment  is 
that  in  severe  cases  there  is  a  misplacement  of  parts,  so  that 
unless  great  care  is  practiced,  important  structures  may  be 
unnecessarily  wounded.     (Erichsen   and  others.) 


Fig.  98.    Thomas'  collar  for  the  treatment  of  torticollis. 


The  danger  of  wounding  im^^ortant  vessels  and  nerves  is 
greater  with  the  subcutaneous  method  than  with  the  open  in- 
cision. It  is  often  necessary  to  divide  the  contracted  tissues 
at  different  jDlaces  along  their  course  so  that  the  required  re- 
lief from  the  deformity  can  be  obtained.  The  incision  is  best 
made  along  the  inner  border  of  the  muscle  and  of  sufficient  length 
to  allow  the  exposure  of  the  principal  contracted  structures. 
Tlien  witli  the  handle  of  the  scalpel  (blunt  dissection)  the 
contracted  structures  can  be  brought  into  plain  view  and  di- 
vided colli  iniiously  on  a  grooved  director.  Great  care  must 
be  taken  iiol  to  wound  Mic  internal  jngular  vein. 
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After  all  hemorrhage  is  controlled,  the  opening  is  to  be 
closed  by  interrupted  sutures.  If  there  seems  to  be  a  de- 
ficiency in  the  integument,  it  is  best  to  borrow  a  flap  from 
adjacent  parts,  so  that  when  the  ojDening  is  closed  there  will 
be  no  great  tension  on  the  skin  of  the  neck.  Union  by  first 
intention  is  desirable. 


CHAPTER   VII 


KYPHOSIS. 


Definition— Etiology — Pathology— Symptoms  —  Diagnosis  —  Prognosis— Treat- 
ment. 

Kyphosis  is  an  abnormal  curvature  of  tlie  spine  Avitli  its 
convexity  backward. 

The  deformity  is  usually  in  the  upjDer  dorsal  region  and 
is  the  physiological  curve  exaggerated.  Kyphosis  is  commonly 
called  round  shoulders. 

It  may  develop  at  any  age;  but  develops  most  frequently 
in  growing  clilldren  or  in  persons  that  Jiave  passed  tlie  prime 
of  life. 

Etiology.  Kypliosis  is  usually  due  to  weakness,  and  is 
induced  by  liabitual  faulty  position,  rickets,  paralysis  or  de- 
bility. 

Tlie  habit  of  stooping  forward  while  walking  or  sitting, 
especially  in  children  that  aremade  to  sit  at  desks  that  are  not 
tlie  proper  height  for  tliem,  or  sitting  too  long  a  time  without 
exercise,  contributes  to  the  deformity.  The  muscles  are  fre- 
quently too  weak  and  tired  to  support  the  shoulders,  and  the 
spine  curves  and  the  shoulders  are  thrown  forward  and  down- 
ward, instead  of  the  shoulder-blades  being  held  liack  in  their 
na(ural  position. 

The  characteristic  position  of  kyphosis  is  particularly 
present  in  children  with  rickets.  Paralysis  induces  kypho- 
sis where  the  muscles  of  both  si<les  are  affected  to  an  equal 
degree. 

Debility  from  any  kind  of  constitutional  troul)le,  and  es- 
pecially that  arising  from  old  age,  acts  as  an  etiological  factor. 

Certain  names  have  been  given  to  indicate  the  cause;  as 
habitnal  kyjihosis,  paralytic  kyphosis,  rheiiinatic  kyphosis, 
kyphosis  rha(hitles,  kyphosis  proEessonales,  kvjihosis  bicv- 
claries,  etc. 
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Pathology,  The  pathological  change  that  takes  place  is 
tliat  of  pressure-atrophy  of  the  anterior  border  of  the  bodies 
of  the  vertebrae  and  their  intervertebral  cartilages.  If  present 
in  children,  as  age  advances  it  becomes  more  fixed  and  re- 
mains i^ermanent. 

In  old  age  the  bending  often  takes  place  until  the  margins 
of  the  bodies  meet  and  ossification  is  estabb'shed  between  the 
vertebrae.  In  rheumatic  arthritis  of  the  spine  there  are  some- 
times changes  that  take  place  similar  to  those  in  old  age.  Tlie 
stature  of  the  individual  grows  less  as  the  kyphosis  develops. 

Symptoms.  The  symptoms  are  the  curving  of  the  spine 
in  the  dorsal  region  and  drooping  of  the  shoulders.  Across 
the  back  in  the  upper  dorsal  region  the  shoulders  are  rounded 
from  side  to  side.  Tiie  liead  is  held  forward  as  if  looking 
down  to  the  feet. 

Diagnosis.  The  recognition  of  kyphosis  presents  no  diffi- 
culty. 

Prognosis,  Infants  with  kyphosis  usually  recover  if  left 
to  themselves.  Children  will,  as  a  rule,  recover  when  they 
gain  sufficient  age  to  practice  throwing  the  shouhlers  back, 
and  wallving  with  a  straight  body  and  a  graceful  movement. 

When  maturity  is  reached  and  kyphosis  is  present,  it 
usually  remains  through  life.  In  the  adult,  but  little  diffi- 
ciilty  is  experienced  from  the  deformity.  When  occurring  in 
old  people,  it  is  usually  progressive. 

Treatment.  The  kyphosis  of  Pott's  disease  is  not  taken 
into  consideration  in  this  place,  as  it  has  been  fully  consid- 
ered in  chaj^ter  V. 

Common  kyj^hosis  or  round  shoulders,  being  caused  prin- 
cij^ally  by  weakness,  and  faulty  habits  in  the  position  of  the 
shoulders,  in  order  to  produce  a  cure  it  becomes  necessary  to 
remove  the  cause  as  nearly  as  possible.  The  same  treatment 
tliat  is  required  to  remove  the  cause,  will  benefit  the  deformity. 

Correct  tiie  faulty  position  by  frequently  calling  the  patient's 
attention  to  throwing  Ijack  the  shoulders.  Induce  a  proper  po- 
sition by  providing  a  table  or  desk  for  writing,  at  school  or 
otherwise,  that  is  of  tlie  right  Jieight  for  the  size  of  thepatient. 
If  a  young  person,  allow  a  sufficient  change  of  exercise  so  as 
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not  to  tii'e  out  Hie  muscles  of  tlie  back  and  shoiililers.  Teach 
the  child  to  sleep  on  liis  back  Avithout  a  pillow,  allowing-  the 
spine  to  lie  on  a  level  bed  and  without  enrves. 

In  young  persons  who  receive  the  proper  instruction  in 
correcting  the  vicious  liabits  which  tend  to  produce  the  de- 
formity, together  with  exercises  and  perhaps  massage,  a  cnre 
will  be  effected.  The  same  plan  of  treatment  will  often  ac- 
complish mncli  in  the  adnit.  Where  rickets  or  paralysis  are 
present,  the  indications  mnst  be  met  with  me<licine,  treat- 
ments, etc. 

An  extreme  case  of  kypliosis  is  best  treated  b}-  the  method 
describe<l  for  the  cure  of  Pott's  disease.  Braces  and  corsets 
are  sometimes  used  to  assist  tlie  weakened  muscles,  but 
great  care  must  be  exercised  lest  from  pressure  they  prevent 
recovery  insteatl  of  benefiting  tlie  condition.  Tliey  should 
only  be  worn  for  support  while  in  tlie  upright  position.  For  a 
mild  case,  the  patient  should  depend  largely  upon  movement 
exercises  without  the  braces. 

Shoulder  braces  with  steel  back  and  clotli  straps  with 
buckles  are  most  commonly  used,  and  should  be  applied  so 
as  to  assist  in  holding  the  spine  straight  and  drawing  the 
shoulders  upward  and  backward. 


CHAPTER  VIII. 


LORDOSIS. 


Definition — Etiology — Pathologj' — Symptoms —  Diagnosis  —  Prognosis  —  Treat- 
ment. 

Lordosis  is  an  anieiior  exaggerated  curve  of  Hie  spine  in 
tlie  lumbar  region.  It,  like  kyphosis,  usually  develops  tluring 
the  growing  period,  but  may  come  on  at  any  time  of  life. 

Etiology,  In  the  great  majority  of  cases,  lortlosis  develops 
from  Aveakness  of  the  muscles  and  ligaments  in  the  lum- 
bar region.  The  source  of  the  weakness  may  be  congenital, 
but  if  so,  the  deformity  itself  <loes  not  appear  until  the  child 
is  old  enough  to  assume  tlie  upright  position  and  bear  the 
upper  body  weight  upon  the  lumbar  spine. 

Excessive  superimposed  body  weight  acts  as  an  exciting 
cause,  as  we  seldom  see  marked  lordosis  in  an  individual  who 
lias  always  been  very  thin  and  spare.  On  tiie  other  iiand  lordosis 
usually  is  present  in  those  persons  who  are  inclined  to  be 
very  stout,  in  old  or  young  persons  with  large  fatty  abdomens, 
or  with  abdomens  distended  from  any  cause,  as  from  ascites, 
large  abdominal  tumors  or  pregnancy. 

People  of  certain  nationalities  are  predisposed  to  this  de- 
formity; and,  as  a  rule,  it  appears  in  that  class  of  people  who 
are  predisposed  to  rickets.  It  is  j^resent  in  nearly  every  well 
developed  case  of  this  disease. 

Lordosis  is  usually  marked  in  cases  that  are  convales- 
cing from  paralysis;  as  iii  tliese  patients  the  attitude  is  as- 
sumed in  attempting  to  balance  the  weight  of  the  upper  part 
of  the  body.  It  is  often  tlie  result  of  a  pathological  condition. 
In  PoU's  disease  it  is  frequently  developed  as  a  compensatory 
curve  below  the  inflamed  portion  of  the  spine.  In  hijj-joint 
disease  it  is   nearly  always   an   accompanying    symptom.     If 
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the  hip  disease  be  cured   spontaneously  with  more    or  less 
fixation,  then  the  lordosis  will  remain  permanent. 

It  is  present  in  cases  of  congenital  dislocation  of  the  hip 
joints.  In  these  cases  the  position  is  assumed  in  order  to  re- 
store the  axis  of  the  spine  over  the  line  of  equilibrium,  which 
lias  been  altered  by  the  dislocation. 

Pathology  The  pathological  changes  that  take  place  are 
from  the  altered  relations  of  the  parts  to  one  another.  Cer- 
tain groups  of  muscles  become  shortened  while  others  become 
lengthened.     This  is  equally  true  of  the  ligaments.     . 

The  bones  also  suffer  a  change  of  shape,  especially  in 
protracted  cases,  from  pressure-atrophy  on  the  concavity  of 
the  curve.  They  become  wedge-shaped,  with  the  base  of  the 
wedge  anteriorly. 

Symptoms-  The  principal  symptom  is  a  marked  hollow- 
ing out,  or  curving  forward  in  the  small  of  the  back.  The 
abdomen  appears  prominent,  and  usually  there  is  a  compen- 
satory curving  of  the  dorsal  spine  backward,  Tlie  stature  of 
the  patient  apj)ears  somewhat  shortened,  and  a  peculiar  move- 
ment of  the  lower  extremities  is  noticed  in  the  gait. 

Diagnosis.  The  diagnosis  is  very  plain.  A  glance  at  the 
back  is  all  tliat  is  necessary. 

Prognosis.  If  the  deformity  has  existed  for  a  consider- 
able length  of  time  or  until  maturity,  it  becomes  permanent. 
It  has  a  tendency  to  grow  somewhat  worse  after  the  period 
of  decline  is  reached. 

Lordosis,  after  existing  only  a  few  months  may  entirely 
disappear.  In  cases  treated,  the  tendency  is  toward  improve- 
ment. 

Treatment.  The  treatment  should  be  directed  iowartl  re- 
moving tlie  cause  as  well  as  reducing  the  deformity.  The 
principal  cause  of  the  deformity  being  that  of  weakness, 
everv  effort  must  be  made  to  strengthen  the  weakened  struct- 
ures, an<l  while  so  doing  the  superimposed  body  Aveight  sliould, 
be  somewhat  supported  by  artificial  means. 

Those  means  of  treatment  for  strengthening  the  muscles 
that  are  mentioned  under  tlie  subject  of  lateral  curvature,  are 
applicable  here.     (See  Sec.  Ill,  Chap.  V.) 


LORDOSIS.  213 

]ii  many  cases  siij^poits  will  be  of  great  assistance.  Either 
some  form  of  corset  or  an  appliance  to  act  as  a  support  to  tlie 
back  may  be  used.  The  support  sliould  come  well  <lown  on 
the  sacrum  below,  and  well  onto  the  slioulders  above,  an<l  be 
composed  of  elastic  strips  of  steel  covered  Avith  cloth.  As  a 
counter  support  to  the  abdomen  a  wi<le  abdominal  supporter 
or  belt  should  be  Avorn  and  secured  to  the  upriglit  pieces  in 
the  back.  The  wearmg  of  an  apparatus  constructed  on  this 
principle    Avill  be  found  a  cojnfortto  this  class  of    cases. 

When  it  occurs  in  connection  Avith  otlier  spinal  disease  it 
must  be  treated  in  connection  AA'ith  tlie  other  deformitv. 


SECTION    IV. 
JOINT  DISEASES  IN  GENERAL 


CHAPTER    I 


GENERAL  CONSIDERATION  OF  JOINTS. 

Diarthrodial  Joints — Bones,  Articular  Cartilage,  Ligaments,  Synovial  Mem- 
brane— Synovia — Muscles — Nerves — Circulation  —  Bursa  —  ^Movements  of 
Joints. 

Tlie  joints  are  gieally  subject  to  injiuyand  <lisease,  wliicli, 
as  primary  affections,  contribute  to  secondary  deformities. 
The  class  of  articulations  tliat  are  of  most  interest  to  us  in 
tliis  connection,  are  the  diartlirodial  joints,  or  those  admit- 
ting of  a  considerable  degree  of  motion. 

Diarthrodial  joints  liave  an  anatomical  construction  that 
should  be  kept  well  in  mind,  because  of  its  influence  upon 
tlie  pathological  processes  which  take  place  in  the  various 
affections.  The  bones  entering  into  joint  formation  are  ex- 
panded at  their  articular  extremities  and  consist  of  can- 
cellous tissue,  covered  by  a  tliin  compact  layer  of  bone,  and 
this  covere<l  with  a  layer  of  articular  cartilage.  They  are 
bound  togetlier  by  a  capsular  ligament  whicli  is  strengthened 
by  otlier  ligaments  and  bands  as  are  required,  and  thcAvhole 
are  attached  firmly  to  the  bones  and  closely  connected  with  the 
periosteum. 

Tlie  joint  cavity,  excepting  over  the  articular  cartilage,  is 
lined  with  synovial  membrane,  wliich  forms  a  closed  cavity, 
excepting  a  possible  communication  witli  a  bursa.  The 
synovial  membrane  is  sufficiently  lax  to  permit  of  normal  mo- 
tion in  the  joint,  and  consequently  is  more  or  less  folded,  and 
within  tlie  folds  are  portions  of  fat. 

Tlie  synovial  nieml)rane  is  a  serous  membrane  secreting 
the  synovia  into  the  joint  cavity,  and  is  well  supplied  with 
nerves  and  capillary  blood  A^essels.  While  the  serous  sur- 
face secretes  the  synovia  and  is  constantly  covered  with 
it,   this    surface  also  has    an    absorbing  function.     Ordinarilv 
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the  amount  of  synovial  fluid  in  a  joint  is  just  sufficient  ior 
lubricating  purposes  ;  for  example,  tlie  amount  of  synovia 
contained  in  the  knee  joint,  is  not  more  than  two  or 
three  cubic  centimeters,  (llansohofi.)  Synovia  is  a  clear, 
alkaline  fluiil,  much  like  the  Avliite  of  an  egg.  Its  constitu- 
ents are  abumin,  mucin,  fat,  leucocytes  and  epithelial  cells. 

The  synovial  membrane  is  more  liable  to  inflammation,  and 
to  intense  reaction  from  slight  irritants,  than  other  joint  struct- 
ures. It  is  sensitive  to  disturbing  causes,  whether  it  be 
from  injury  received  by  direct  or  indirect  violence,  or  from 
poisons  or  irritants  brought  to  it  by  the  circulation. 

To  tl\e  outer  side  of  the  joints,  and  often  connected  with 
them,  are  the  bursso,  which  play  an  important  role  in  tlie 
gliding  of  the  tendons  and  tlie  skin  over  the  joint  structures. 

The  normal  movements  at  the  joints  are  naturally  de- 
pendant upon  the  action  of  the  muscles  that  preside  over 
them.  Abnormal  or  exaggerated  motion  is  prevented  by 
the  ligaments.  The  synovial  cavity,  as  a  rule,  lias  the  largest 
capacity  wlien  there  is  a  slight  flexion  at  the  joint. 


CHAPTER    II 


SPRAINS. 


Definition — Location — Severity — Symptoms— Pain,  Swelling,  Limitation  of 
Motion,  Ecchymosis,  Fever;  Examination — Diagnosis^Prognosis — Treat- 
ment— Rest,  Application,  Aspiration,  Operation. 

A  sprain  is  an  acule  inflammation  in  a  joint  from  indirect 
violence.  It  is  usually  produced  by  the  movement  being  car- 
ried beyond  its  physiological  limits,  but  not  so  far  as  to  pro- 
<luce  a  dislocation. 

Sprain  is  by  far  the  most  common  of  joint  troubles.  It  is 
produced  by  a  sudden  wrench  of  twist  of  the  articulation  and 
may  occur  at  any  joint.  The  joints  most  subject  to  sprain 
are  those  of  the  ankle  and  wrist;  the  former  because  of  a  mis- 
step or  a  fall  upon  the  foot^  and  the  latter  from  a  fall  upon  the 
hand. 

The  degree  of  sprain  may  vary  from  that  which  is  so  slight 
that  its  effects  quickly  subside,  to  that  where  the  injury  and 
inflammation  are  so  extensive  that  the  whole  joint  becomes 
involved. 

Only  a  ligament  on  one  side  of  tlie  joint  may  be  affected 
or  a  section  of  the  capsular  ligament,  Avitli  its  underlying 
synovial  membrane,  may  be  involved.  Tlie  injury  may  have 
only  produced  a  stretching  of  the  ligaments,  or  there  may 
have  been  a  complete  rupture  witli  haemorrhage  or  extrava- 
sation, wlvich  was  followed  by  inflammation. 

In  severe  cases,  upon  one  side  of  the  joint  the  ligaments 
and  synovial  membrane  are  stretched,  and  perhaps  torn,  Avhile 
on  the  otlrer  side  they  are  compressed  and  bruised.  The  articu- 
lar cartilage  and  articular  surface  of  the  bone  may  also  be 
bruised.  Extravasation  takes  place  rapidly,  and  adds  to  the 
gravity  of  the  case.  The  ligaments,  as  a  rule,  give  way  at  or 
near  their  bone  insertion.     In  the  teariiic;  of  a  ligament  from 
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its  osseous  attacliments,  paiticlesof  bone  and  peiiosieumare 
not  infrequently  brouglit  away  witli  it.  AVlien  occurring  at 
tlie  lower  end  of  the  radius,  or  at  the  lower  end  of  tlie  fibula 
(liey  are  called  sprain  fractures.      (Callender.) 

Still  more  grave  is  a  sprain  involving  tlie  round  ligament 
of  an  enarthrodial  joint.  If  its  important  blood  vessels  are 
ruptured  and  liemorrhages  take  place  into  the  cavity  of  tlie 
joint,  tlie  head  of  tlie  bone  Avhich  gets  the  larger  part  of  its 
nourishment  tlirough  the  arteries  of  the  round  ligament,  and 
is  quite  apt  to  necrose  from  cut-off  blood  supply. 

Sprain  is  most  common  in  the  young,  ftinl  in  adults 
wliose  muscles  are  feebly  developed  and  the  ligaments  relaxed. 
It  is  often  present  in  the  same  joint  repeatedly,  as  a  joint 
having  been  once  affecte<l,  the  ligaments  are  weakened, 
and  sprain  may  occur  again  Avhere  unusual  strain  is  placed 
upon  it. 

Symptoms.  Tlie  first  and  most  prominent  symptom  is 
pain.  It  folloAVS  immediately  on  receipt  of  the  injury,  and  is 
at  times  so  agonizing  as  to  cause  the  patient  to  faint.  After 
the  receipt  of  tlie  injury  there  may  be  a  few  hours  o-f  com- 
parative ease  and  then  there  is  a  return  of  suffering  from  the 
tension  and  inflammatioji. 

Swelling  takes  place  rapidly  when  (here  is  extensive 
hemorrhage  into  tlie  tissues  or  joint  cavity,  or  slowly  wlien 
it  is  a  part  of  the  infiammation.  It  is  more  noticeable  where 
tlie  injured  parts  are  near  tlie  surface.  Swelling  in  the  deep 
seated  joints  is  evident  from  tlie  position  of  the  extremity. 

Limitation  of  motion  accompanies  the  inflammation,  and 
is  «lue  partly  to  tlie  swelling  within  the  joint,  and  partly  to 
irritate<l  nerve  filaments,  tlie  sensation  being  reflexed,  pro- 
ducing a  spasmodic  contraction  of  tlie  muscles. 

Eechyniosis  often  follows  sprain  and  may  be  found  over 
theinjure<l  structures  or  at  some  distance  from  tliem.  It  usually 
makes  its  appearance   two  or  three  <lays  after  a  severe  injury. 

Fever  and  acceleration  of  tlie  pulse  is  present  in  some 
cases. 

The  symploms  as  a  rule,  allaiji  ilie  maxinuun  within  the 
course  of  iweniy-four  Imurs.     AVIien   (lie  iujury  is  severe  and 
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ccinsulerable  lieniorrliage  (akes  [»la(  e  into  Hie  join',  (lie  inax- 
iniiim  may  not  be  reached  foi"  a  week  or  leii  <Ia\  s. 

Aciile  synovitis  is  a  characteristic  of  the  severe  cases, 
often  tending  toAvard  clvronlclty  as  time  advances  withoid  a 
cure.  Tlie  swelling  is  principally  dne  to  the  distention  of  (he 
joint  cavity  with  the  fluid — a  niixtnre  of  synovia,  blood  and 
sernm.  As  the  synovitis  becomes  more  chronic  the  corpuscles 
lencocytes  and  endothelial  cells  accumulate,  giving  tlie  fluid 
a  turbid  or  purulent  appearance,  then  sometimes  called  puru- 
lent synovitis.  If  the  bone  is  involved,  the  symptoms  may 
be  characteristic  of  an  osteitis  or  an  osteitis  and  synovitis 
combined.  The  longer  the  inflammation  remains  the  greater 
will  be  the  tendency  toward  permanent  deformity, which  Avill 
be  in  the  form  of  flexion  and  fixation  of  tlie  joint. 

Diagnosis.  The  diagnosis  of  sprain  is  not  difficult.  TJie 
history  of  an  injury,  quickly  followed  by  an  inflammation  is 
all  that  is  necessary.  It  is  distinguished  from  fracture  by  the 
absence  of  crepitus,  and  from  dislocation  from  the  fact  that  no 
misplacement  of  the  bones  has  taken  place. 

To  be  able  to  determine  the  extent  of  the  injury  and  the 
parts  involved  is  often  very  difficult.  A  careful  examination 
will  be  of  great  assistance  in  locating  the  inflammation.  The 
examination  shovdd  be  by  extension,  by  the  determination  of 
the  presence  or  absence  of  fluctuation,  and  by  pressure  to  de- 
termine if  the  part  afitected  is  the  ligament,  synovial  mem- 
brane or  bone. 

The  foUoAving  points  may  be  elicited: 

1.  If  the  sprain  only  iuA^olves  the  ligaments,  pain  Avill  be 
increased  by  extension  and  by  making  pressure  over  the  points 
of   attachment   to   the  bone.     No  fluctuation  will  be  present. 

2.  If  it  involves  the  synovial  membrane,  there  Avill  be 
general  swelling  of  the  joint,  Avith  fluctuation.  SAA'elling  takes 
place  principally  by  a  bulging  betAveen  the  bony  promi- 
nences around  the  joint.  Pain  Avill  be  increased  by  any  ma- 
nipulation of  the  extremity. 

3.  If  it  only  invoh'es  the  articular  cartilage  and  tlie  bone, 
extension  and  counter  extension  relieA'e  pain.  There  may 
be  verv  little  SAA^ellinc:  anil  no  fluctuation. 
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Prognosis.  It  may  be  said  tliat  geneiany  the  teiidener  in 
sprain  is  towards  recovery.  Tliis,  liowever,  A^aries  greatly  ac- 
cording to  tlie  extent  of  tlie  injury;  tliepartof  the  jointwhich 
is  involved;  and  the  promptness  and  efficiency  of  tlie  treat- 
ment. 

In  severe  cases  the  progress  towards  recovery  is  often 
verv  tedious — months  may  pass  before  the  normal  condition 
is  brought  about.  Impairment  of  motion  often  results  from 
tlie  adhesions.  Where  the  joint  has  been  once  severely 
sprained,  recurrent  attacks  are  common. 

In  neglected  cases,  and  in  those  persons  with  a  diathetic 
<Usease,  sprain  is  often  the  exciting  cause  of  a  chronic  joint 
disease. 

Treatment  In  the  treatment  of  sprains  absolute  rest  should 
be  at  once  secured.  Elevation  and  suspension  of  the  affected 
extremity  will  often  relieve  tlie  pain.  The  elevated  position 
will  act  as  a  sedative  and  allay  liemorrhage  and  swelling. 

If  the  case  is  seen  immediately  after  the  injury,  a  plaster 
of  Paris  bandage  may  be  applied  with  great  advantage.  It 
sliould  be  applied  to  the  skin,  without  padding,  and  made  to 
extend  to  some  distance  above  and  below  tlie  joint.  It  will 
greatlv  lessen  the  congestion,  hemorrhage  and  effusion,  and 
prevent  inflammation.  It  should  be  left  on  for  a  week  or  ten 
davs  and  when  removed,  if  much  sensitiveness  remains,  it 
sliould  be  reapplied  for  another  week.  AVlien  the  sensitive- 
ness has  subsided,  passive  movements  and  massage  should 
be  instituted. 

The  great  majority  of  cases  of  sprain  will  be  Avell  ad- 
vanced in  inflammation  and  swelling,  before  the  physician 
is  called  to  treat  tliem.  Then  it  is  best  to  begin  the  treat- 
ment Avitli  hot  dressings  held  in  place  with  a  spica  bandage 
in  connection  with  elevation  and  suspension.  For  some  time 
the  <lressings  should  be  change*!  ofien  aiiil  applie<l  as  hot  as 
can  be  borne. 

The  hot  dressings  ma\'  be  followed  b\'  a  more  permanent 
dressing.  As  a  local  application  the  author's  favorite  per- 
scription  is  as  follows:  Carlxdic  aiid,  one  dram;  specific 
belbidcjiina,     lhi«M'    drams;      acetate     of    lead,      two    drams; 
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water,  eleven  o\nices.  Saturate  the  dressings  with  this  solu- 
tion and  apply  to  the  joint  and  secure  this  with  a  l>a)idage. 

A  spica  ban<lage  is  to  be  carried  over  the  exheniity,  pro- 
ducing eA^en  and  firm  pressure  over  llie  joint.  AljsoUde  rest 
must  l)e  insisted  upon.  The  <lressings  an<l  bandage  should 
be  changed  once  or  hvice  a  day,  and  every  effort  made  to  cause 
the  inflammation  and  swelling  to  subsi<le  as  rapidly  as  pos- 
sible. 

AVlien  the  acute  inflammation  subsides  and  alargeamount 
of  effusion  remains  in  the  synovial  cavity,  thorough  aspira- 
tion should  be  emplojed.  It  should  be  performed  under  the 
most  strict  aseptic  precautions  and  a  plaster  of  Paris  bandage 
applied.  If  pain  follows  the  operation  it  is  well  to  apply  an 
ice  bag  over  the  plaster. 

In  some  cases  Avhere  all  the  external  signs  of  inflamma- 
tion have  subsided,  there  may  remain  a  sensitiveness  of  the 
bone.  In  these  cases  it  is  best  to  immobilize  the  joint  by  the 
use  of  plaster  as  above  (lescribed,  and  continue  its  use  until 
the  soreness  has  disappeare«l.  Every  time  the  plaster  is  re- 
applied some  motion    should  be  made  to    prevent  ankylosis. 

After  the  sensitiveness  has  subsided,  massage  and  elec- 
tricity are  of  great  value  in  restoring  the  functions.  They 
should  be  administered  methodically  and  regularly.  The  pas- 
sive movements  should  not  be  done  roughly,  nor  carried  too  far, 
but  they  should  gently,  and  gradually  increase  the  mobility  of 
the  joint.  The  tendency  toward  deformity  is  overcome  by 
keeping  the  joint  in  as  nearly  the  normal  extended  position 
as  possible. 

Operative  Tfcatment,  The  author  has,  on  a  number  of 
occasions,  operated  upon  sprained  joints  by  open  incision. 

Operative  treatment  may  be  considered  first;  where  tliere 
is  extensive  hemorrhage  into  the  joint,  and,  second;  when 
the  affection  does  not  readily  }'ield  to  the  jiiore  conserva- 
tive methods  of  treatment. 

Organized  blood  clots,  fragments  of  cartilage  or  bone,  gran- 
ulation inasses,  fibrous  shreds  and  fluid,  have  been  found 
within  tlie  cavity  of  large  joints,  an<l  upon  their  removal  the 
distressing  symptoms  Avere  permanently  relieA'ed.      Tlie  great 
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danger  in  opening  joints  is  from  the  infection  of  the  serous 
cavity,  causiiig  septic  infiammaiion  to  arise  wliicli  not  only 
endangers  the  patient's  life  but  ultimately  sacriiiees  the 
function  of  the. joint. 

If  the  operation  is  performed  under  absolute  asepsis,  and 
all  precautions  taken  in  the  after  treatment,  there  is  no  dan- 
ger from  it.  A  wound  in  the  synovial  membrane  heals  by 
primary  union,  as  does  a  wound  in  the  skin. 

In  opening  a  joint  a  free  incision  is  made  and  tl)e  cavity 
thoroughly  irrigated,  preferably  with  a  warm  normal  salt  so- 
lution. In  severe  cases  that  have  existed  for  a  few  weeks, 
where  inflammation  is  pronounceil,  an  iodoform  emulsion 
should  be  injected  into  the  cavity. 

In  closing  the  joint,  use  silkworm  gut  sutures  one- 
fourth  inch  apart,  passed  through  to  secure  the  synovial  mem- 
brane as  well  as  the  integument.  The  usual  dressings  are 
applied  and  the  extremity  enclosed  in  a  plaster  cast. 

The  dressings  and  cast  are  to  remain  a  week  or  ten  days. 
Upon  their  removal  the  sutures  are  removed  and  dressings 
and  plaster  reapplied.  After  the  wound  has  healed,  the  treat- 
ment to  restore  the  joint  function  should  be  carried  out  as 
suggested  above. 
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ACUTE  ARTHRITIS. 

Definition — Etiology — Patliology — Py8emia,Puerperal  Fever, Gonorrhoea,  Scarlet 
Fever,  Diphtheria,  Influenza,  Typhoid  Fever;  Symptoms — Pain,  Heat, 
Swelling,  Change  of  Function;  Diagnosis — Prognosis — Treatment — Medica- 
tion, Rest,  Application,  Operation. 

Acute  arthritis  is  an  inflammafcion  of  one  or  more  joints, 
usually  following  some  constitutional  disturbance.  It  may 
occur  at  any  time  of  life. 

The  condition  has  received  the  following  names  by  various 
writers ;  Acute  Synovitis^  Acute  Suppurative  Arthritis,  Acute  In- 
fectious Joint  Disease,  Acute  Rliemnatic  Arthritis,  Gonorrhaal 
Arthritis,  etc. 

Etiology.  Acute  arthritis  is  not  traumatic,  but  arises 
from  infection  carried  through  the  system  by  the  blood,  or 
ptomaines  deposited  from  constitutional  contamination.  It  is 
usually  the  sequela  of  diseases,  which,  when  the  conditions 
are  favorable,  supply  the  bacteria  to  the  blood. 

The  synovial  membrane  being  highly  sensitive,  is  easily 
affected  Avith  the  poison  and  an  inflammation — acute  synovitis, 
results.  Pyaemia,  septicaemia,  puerperal  fever,  gonorrhoea, 
exanthemata,  diphtheria,  acute  rheumatism,  and  even  influ- 
enza, all  have  as  a  complication,  acute  arthritis,  limited 
according  to  tlie  severity  of  the  infection,  and  tlie  activity  of 
the  poison. 

Pathology.  Art  (iritis  from  pyaemia,  septiceemia  and  puerpe- 
ral fever  ordinarily  involves  more  than  one  joint,  and  usually 
the  large  ones.  The  joint  effusion  is  generally  purulent  from 
the  beginning.  Tlie  infection  is  a  pus  microbe.  Usually  the 
streptococcus  and  sometimes  the  staphylococcus  is  found.  The 
pus  when  evacuated  is  very  foul.  The  tendency  is  toAvard  a 
rapid   joint  destruction  from  the  suppuration. 
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Gonorilioeal  artliiitis,  when  it  occurs,  accompanies  or 
closely  follows  the  primary  urethral  disease.  It  is  in  the  form 
of  a  synovitis  and  is  most  liable  to  develop  when  the  mucous 
membrane  of  the  urethra  has  been  injure<l,  so  that  the  general 
circulation  becomes  infected  with  the  bacteria. 

Some  investigators  (Misser,  Kammeres,  Petrone  and 
others)  liave  found  the  specific  gonococcus  in  the  exudate 
removed  from  gonorrhoeal  synovitis.  More  frequently,  how- 
ever, the  ordinary  pyogenic  bacteria  has  been  found.  In  a 
great  number  of  cases  the  synovitis  is  serous,  and  it 
rarely  becomes  suppurative.  Ordinarily  gonorrhoeal  arthritis 
is  cured  rapidly,  with  occasionally  a  fibrous  ankylosis  re- 
maining. The  joint  most  often  affected  is  the  knee,  although 
it  may  involve  many  joints. 

Artlirltis  from  variola,  scarlet  fever,  measles,  diphtheria 
and  influenza  develop  during  the  period  of  convalescence, 
and  usually  only  amounts  to  a  serous  synovitis  in  one  or 
more  joints.  In  some  cases,  however,  the  bones  may  be  also 
involved  and  then  the  tendency  is  towards  chronic  joint  <lis- 
ease.  In  all  these  cases  the  infection  is  very  much  the  same. 
According  to  Shuttleworth,  the  joints  have  been  found  to  con- 
tain a  limited  number  of  the  streptococci,  staphylococci,  dip- 
lococci  and  Klebs-Loeffler  bacilli  in  combination  orotlierwise. 
Arthritis  as  a  sequel  of  typhoid  fever,  usually  only 
amounts  to  a  serous  synovitis;  however,  when  the  typhoid 
bacilli  is  found  in  the  joints,  the  tendency  is  toward  suppu- 
ration. (Martin  and  Kobertson  in  Journal  of  Nervous  and 
Mental  Diseases,  June,  1895.) 

Acute  rheumatism  and  gout  is  a  general  condition,  and 
occurs  in  the  form  of  a  serous  synovitis,  affecting  usually  the 
smaller  joints.  It  ahvays  involves  more  than  one  joint,  often 
simultaneously  or  in  succession.  After  the  inflammation  sub- 
sides, calcareous  or  fibrous  deposits  can  often  be  felt  in  and 
about  the  joint.  There  is  a  strong  tendency  towards  sub- 
acute or  even  chronic  rheumatic  arthritis. 

Symptoms.  The  local  symptoms  of  acute  arthritis  are 
pain,  heat,  swelling  and  change  of  function  of  one  or  more 
joints. 
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The  pain  is  usually  coniplaine<l  of  In  the  joint.  Onl\'  in 
exceptional  cases,  as  in  tlie  hip,  the  pain  is  referred  to  re- 
mote points.  The  pain  and  sensitiveness  are  usually  propor- 
tionate to  tlie  rapidity  of  distention  of  the  synovial  caviiy 
witli  fluid.  The  tenderness  is  more  acute  over  the  attach- 
ments of  the  ligaments  tlian  over  the  distended  synovial 
membrane. 


Fig.  100.     Acute  arthritis  of  the  hip-joint- 


The  increased  temperature  in  the  joint  is  from  the  active 
inflammation  and  can  be  readily  detected  on  the  surface. 

The  SAvel ling  is  mostly  from  the  distention  of  the  cavity 
of  tlie  joint  witli  fluid.  Where  a  high  degree  of  infection 
lias  taken  place  the  para-articular  structures  and  the  liga- 
ments are  involved.  Often  within  one  or  two  days  the  nor- 
mal outlines  of  the  joint  are  entirely  effaced  by  tlie  swelling. 
Tlie  svnovial  membrane  and  the  ligaments  bulge  around 
the  joint  at  points  of  least  resistance  from  the  bones  and  ten- 
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(Ions.  In  the  knee,  on  each  side  of  the  patella;  in  the  ankle, 
below  the  malleoli  and  in  front;  in  the  elbow,  between  the 
olecranon  and  condyles;  in  the  Avrist,  about  the  styloid  pro- 
cess of  the  radius  and  ulna,  and  the  joint  is  also  thickened 
antero-posteriorly.  In  the  shoulder  and  particularly  the 
hip,  the  effusion  in  the  joint  is  manifest  by  the  position  of 
the  extremity — that  of  flexion  and  abduction. 

The  loss  of  function  is  evident  from  the  inability  to  use 
the  joint,  and  as  a  rule  a  fixed  position  between  flexion  and 
extension  is  assumed.  The  more  virulent  the  disease,  tlie 
greater  will  be  the  tendency  towards  fixation  of  the  joints. 

Tlie  constitutional  symptoms  depend  upon  the  character 
of  the  infection  as  well  as  upon  the  number  of  joints  involved. 
There  is  usually  an  elevation  of  temperature  of  one  or  two  de- 
grees during  the  active  stage  of  the  disease.  It  varies  greatly 
according  to  the  increase  or  decrease  of  the  infection.  If  the 
joint  effusion  is  serous  the  temperature  becomes  normal  in  a 
few  days;  if  the  effusion  is  pyogenic,  the  temperature  is 
higher,  and  tlie  effusion  remains  and  fluctuates  indefinitely. 

In  some  cases  the  constitutional  symptoms  are  an  index 
of  the  gravity  of  the  local  conditions.  Chills,  high  fever, 
coated  tongue  and  anorexia  are  evidences  of  the  absorption 
of  toxines  into  the  system,  and  usually  continue  until  vent 
is  given  to  the  contents  of  suppurative  cavities. 

There  are  a  class  of  cases  of  acute  arthritis,  where  the 
early  symptoms  are  limited,  and  still  they  have  existed  a  suffi- 
cient time  to  disturb  the  joint  function.  The  serous  effusion 
is  rapidly  absorbed,  leaving  a  condition  described  by  some 
writers,  (BarAvell,  Volkmann),  as  dry  synovitis.  In  this, 
many  of  tlie  symptoms  of  acute  arthritis  are  absent.  The 
articular  cartilages  have  been  affected,  and  tlie  articular  sur- 
faces of  the  bones  come  in  contact  with  each  other.  There 
is  no  fluctuation,  but  sensitiveness,  fixation,  and  upon  an 
attempted  motion,  crepitus. 

Diagnosis  and  Prognosis.  The  diagnttsis  of  acute  arthritis 
is  easy.  The  distressing  symptoms,  together  with  the  his- 
l<try  (A  some  predisposing  sickness  is  all  that  is  necessary 
to  make  the  nature  of  the  condition  evident. 
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In  oi<ler  to  form  a  prognosis,  we  iniisl  <lislinguisli  between 
the  snpiDuiath^e  cases,  and  those  Avlieie  the  accumulations 
from  the  inflammation  are  simple  or  serous. 

In  acute  arthritis  wlieie  the  effusion  in  tlie  synovial  cavity 
is  simple  or  serous,  the  tendency  is  toward  real^sorption. 
Usually  in  a  few  <lays  it  disappears.  In  those  cases  where 
the  nourishment  of  tlie  articular  cartilage  lias  not  been  in- 
terfered with,  tlie  patient  makes  a  rapid  recovery.  Mud), 
however,  <1epends  upon  the  constitutional  predisposition  of  the 
patient.  Even  under  favorable  circumstances,  some  patients 
are  very  slow  to  recover  from  affections  of  the  joints.  The 
ohier writers  mention  scrofula,  or  struma,  and  the  later  ones 
tuberculosis,  as  predisposing  toward  chronicity;  at  any  rate, 
some  cases  do  pass  into  a  chronic  form  of  joint  disease.  In 
general,  it  may  be  said  that  the  more  severe  the  early  symp- 
toms are,  the  longer  it  will  take  for  the  patieiit  to  recover. 

Suppurative  cases  are  more  grave  in  their  character. 
The  destruction  of  the  synovial  membrane;  the  exfoliation 
of  tlie  articular  cartilages,  and  a  tendency  towards  osteitis 
and  ulceration;  tlie  formation  of  numerous  pyogenic  openings, 
all  have  a  tendency  to  obliterate  the  articulation,  as  well  as 
endanger  the  patient's  life.  In  suppurative  cases,  if  recovery 
is  brought  about,  it  is  with  ankylosis. 

Treatment.  For  convenience,  it  is  well  to  consider  the 
treatment  under  two  headings.  First;  those  cases  Aviiere  the 
<lisease  is  <lue  to  ptomaine  poisoning  and  the  inflammatory  de- 
posits are  simple  or  serous;  secon<l ;  where  it  is  due  to  a  mixture 
of  infection  Avith  pyogenic  bacteria,  and  the  deposits  are  suppu- 
rative in  character. 

In  the  first  class  the  symptoms  are  usually  so  closely 
connected  with  tlie  constitutional  contamination  from  some 
other  disease,  that  in  order  to  remove  the  cause  of  the  arthritis 
it  becomes  necessary  to  treat  the  patient  in  a  general  way. 
In  every  case  direct  remedies  should  be  given  to  meet  the 
in<lieations;  to  increase  the  elimination  of  the  poison  from  tlie 
patient's  system.  Generally  speaking,  the  indications  point 
toward  diuretics,  diaphoretics  and  laxatives,  in  connection  with 
remedies   for  irritation  of  serous  membranes.     Tliis  treatment 
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has  the  double  effect  of  first;  tlirowhig  off  poisons,  thereby 
removing  the  source  of  the  arthritis,  and  second;  of  hasten- 
ing the  reabsorption  of  serous  fluids  in  the  joints.  Sedatives, 
local  and  general,  are  called  for.  The  patient  should  be  kept 
in  bed  during  the  treatment. 

Locally,  it  is  well  to  use  applications  and  bandages  to  re- 
lieve the  pain  and  prevent  swelling.  Wet  boracic  acid  dressings, 
applied  and  held  in  place  witii  a  snug  bandage,  act  well. 
They  should  be  changed  once  or  twice  a  day,  and  at  eacli 
redressing  the  bandage  should  be  applied  a  little  more  snugly 
until  the  swelling  has  nearly  disappeared.  Medicines,  sucli 
as  carbolic  acid,  and  lead  acetate  in  solution,  which  have  an 
anodyne  effect  upon  the  skin,  are  useful.  Irritating  applica- 
tions are  not  as  beneficial  in  acute  artluitis  as  they  are 
in  the  chronic  cases. 

It  is  best  always  to  keejD  the  inflamed  joints  in  the  ex- 
tended position,  to  avoid  the  deformity  that  so  often  follows 
inflammation. 

As  soon  as  the  acute  symptoms  have  subsided,  passive 
movements  of  the  joints  should  be  commenced,  but  never  car- 
ried so  far  as  to  injure  the  weakened  structures,  or  cause  much 
pain  to  the  patient.  Exercise  should  not  be  crowded  for  fear 
of  jDrolonging  the  joint  irritation.  During  convalescence  tonics 
are  called  for. 

In  the  second  class, or  the  suppurative  cases,  the  course 
of  treatment  is  entirely  different.  The  indications  call  for 
antisej^tics,  both  constitutional  and  local,  Avith  evacuation  of 
the  fluids  from  the  pus  cavities. 

In  the  greatest  number  of  cases,  an  acid  will  be  indicated, 
and  of  all  the  remedies,  the  tincture  of  the  chloride  of  iron 
seems  to  meet  the  indications  best.  It  is  poAverfuIly  anti- 
septic and  tonic,  and  should  be  crowded  to  its  full  extent.  The 
emunctories  of  the  body  should  be  kept  free. 

Specific  echinacea  or  echafolta,  the  specific  veratrum  vir- 
ide  and  specific  bryonia  alba  are  valuable  remedies  to  pre- 
vent the  toxic  effect  of  the  poisons  in  the  system  and  to  pro- 
mote elimination. 

If  the  case  is  seen  earlv  and  tliere  is  doubt  as  to  whether 
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the  joint  contains  purulent  or  pyc^genic  fkii<l,  the  local  appli- 
cation ol  wet  boracicacid  dressings,  lield  witli  snug  bandages, 
sliould  be  used. 

It  is  usually  better  to  try  the  conservative  plan  of  treat- 
ment before  resorting  to  an  operation.  If,  however,  no  im- 
provement is  noted,  and  the  symptoms  of  acute  suppurative 
arthritis  become  more  and  more  pronounced,  and  there  is  no 
doubt  that  the  joint  contains  pus,  an  operation  should  be 
performed. 

The  cliaracter  of  tlie  joint  fluid  can  be  determined  by 
witlidrawing  a  small  portion  of  it  with  a  hypodermic  syringe, 
and  subjecting  (he  fluid  to  a  microscopical  examination.  The 
presence  of  bacteria  is  a  further  indication  for  operation. 

Operative  Treatment.  Opening  the  joint  cavity,  the 
thorough  removal  of  the  jDyogenic  accumulations,  and  the 
cleansing  of  the  cavity  Avith  an  antiseptic,  are  the  principal 
features  in  connection  with  operations  for  acute  suppurative 
arthritis. 

All  operations  on  joints  should  be  done  under  antiseptic 
and  aseptic  precautions.  Some  operators  (Barwell,  Gibney, 
Willardj,  prefer  to  aspirate  the  joint  and  use  an  antiseptic 
solution  to  thoroughly  cleanse  the  cavity. 

Saver  and  others,  make  free  incisions  on  each  side  of 
the  joint  and  irrigate  frequentl}-  until  the  cavity  heals.  In 
these  cases  the  extremity  must  be  kept  in  the  extended 
position  so  that  if  ankylosis  occurs  it  will  be  in  the  most  useful 
position. 

Some  (Konig,  Senn  and  others),  aspirate  the  cavity  of  the 
joint,  and,  after  irrigation  Avith  a  mild  antiseptic,  inject  it 
with  iodoform  emulsion,  producing  immobilization  for  a  Aveek 
or  two  by  the  use  of  a  plaster  of  Paris  cast.  This  procedure 
will  be  found  to  be  of  great  service  in  cases  where  the  activity 
of  the  poison  is  limited. 

In  cases  where  the  destructiAe  changes  are  extensiAe 
and  especially  if  necrosis  is  present,  excision  is  necessary. 
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White  Swelling^  Tumor  Albus,  Granulating  Synovial  Ta- 
herculosis,  Fangus  Arthritis^  Scrofulous  or  Strumous  Joint 
Dif€as€^  Spina  Ventosa,  Caries  of  the  Joints^  are  names  that 
have  been  iise«l  to  <lenole  tubercular  joint  disease. 

Eicliard  Wiseman  described  wivite  swelling  in  1734.  In 
1807,  Samuel  Cooper  declared  tliat  scrofula  and  tumor  albus 
were  identical.  In  1842  Hokitansky  demonstrated  that  tu- 
mor albus  was  in  many  cases  due  to  tuberculosis  of  the 
synovial  membrane.  In  1865  Volkmann  found  tubercles  in 
diseased  joints.  In  1869,  Kuster  noted  the  frequency  of  mib'ary 
tubercles  in  white  swelling.  Afterwards,  the  <loctrine  tliat 
the  <lisease  is  tubercular  was  furtlier  demonstrated  by  Frie<l- 
lander,  Hueter,  Konig  an<l  others,  so  that  before  Koch's  dis- 
covery of  the  bacillus  of  tuberculosis  in  1882,  tlie  tubercular 
nature  of  wliite  swelling,  spina  ventosa,  fungus  and  strumous 
arthritis  had  been  establislied. 

Etiology.  The  local  tubercular  disease  is  very  seldom 
the  result  of  direct  infection.  It  is,  witli  rare  exceptions,  <le- 
pendent  upon  some  antecedent  tubercular  focus.  "  The  pri- 
mary <lisease  is  not  in  the  joint,  but  tlie  bacilli  of  tuberculosis 
are  brought  there  through  the  medium  of  tlie  blood."     (Kraus) 

iVccording  to  Kummer,  in  forty  per  cent  of  cases  the  dis- 
ease is  local,  and  in  sixty  per  cent  tuberculosis  may  be  de- 
tected elsewliere  than  in  tlie  joint — in  the  lungs,  25  per  cent, 
other  joints  10  per  cent,  bones  10  per  cent,  glands  10  per 
cent,  periosteum  3  per  cent,  and  tlie  pleura  2  per  cent. 
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The  respiratory  tract  is  a  common  channel  by  which  the 
tubercular  germ  enters  the  blood  current,  and  an  injury  to  a 
joint  where  the  bacillus  of  tuberculosis  is  present,  is  suffi- 
cient to  make  a  focus  of  disease.     (Schuller.) 

Sixtv  per  cent  of  cases  have  been  traced  to  slight  injury 
of  the  joint.  It  has  been  found  that  a  severe  injury,  like  a 
fracture,  involving  the  joint  in  a  strumous  subject  is  not  fol- 
lowed by  local  tuberculosis.     (Levings.) 

In  tliirtv-seven  per  cent  of  cases  there  is  a  history  of 
hereditary  tuberculosis.  (Kummer.j  Children  of  a  scrofulous 
diatliesis  are  liable  to  this  affection. 


Fig.  101.    A  deep  sequestrum  in  osteopathic  tuberculosis  of  the  knee.  (Park.) 


AVhen  the  vital  forces  of  the  body  are  lowered  by  disease, 
or  where  there  is  a  solution  of  continuity  of  the  mucous  mem- 
branes, the  spores  of  the  bacillus  entering  the  circulation  may 
develop  the  tuberculosis. 

Infantile  diseases  as  scarlatina,  rubeola,  pertussis, 
or  cholera  infantum,  may  favor  the  development  in  children, 
while  tvphoid  fever,  cholera^  septicaemia,  and  other  infectious 
fevers  mav  prepare  the  way  for  the  disease  in  adidts. 

Pathology.  Early  in  tliis  affection  tlie  lesion  is  located 
in     eitlier    the   svnovial     membranes,   or    in  the   epipliyses    of 
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the  bone.  In  the  former,  it  is  known  as  (he  arlliropallilc, 
and  the  latter  as  tlie  osteopathic  variety. 

Of  232  cases  analyzed  by  Mnller,  the  prijnary  seat  of  (lie 
<Usease  was  in  the  epiphyseal  end  of  the  bone  in  1.58,  the 
synovial  membrane  in  46,  and  doubtful  in  28,  showing  the  pre- 
<lominance  of  the  osteopathic  variety.  This  classification  is 
necessarily  made  early  as  all  of  the  structures  of  the  joint  are 
involved  as  the  disease  advances. 

In  the  osteopathic  variety  of  tidjercidar  joint  disease,  the 
lesion  is  first  detected  near  tlie  articular  surface  of  the  bone, 
as  one  or  several  pale  nodules  surroundeil  by  a  zone  of  hy- 
perasmia.  The  bone  trabec  idse  are  thickenedand  the  cancellous 


Fig.  102.    Exfoliation  of  the  articular  cartilage  in  osteopathic 
tuberculosis  of  the  hip. 


-spaces  contain  tubercles  Avliich  have  supplanted  the  fat  cells. 
Gradually  the  nodules  coalesce,  digesting  the  intervening  os- 
seous structures,  perforating  the  laniinse  and  the  periosteum 
and  extending  the  disease  into  the  joint. 

The  medulla  of  tlie  bone  may  be  infected,  causing  an 
osteomyelitis,  or  an  embolism  may  form  in  the  medullary 
circulation  and  cause  a  tidjercidar  infarction  of  bone.  The 
grossdisease  of  the  joint  appears  as   classified    by  Konig,  as: 

1.  A  granulating  focus,  which  consists  of  cavities  from 
the  size  of  a  millet  seed  to  that  of  a  hazelnut,  and  filled  with 
grayish  red  living  granulatlve  tissue,  or  yellowish  gray  cheesy 
matter,  or  tuberculous  pus, — a  whitish-gray  semi-opaque  fluid. 

2.  Tubercular  necrosis,  where  we  have  a  large  seques- 
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triim  witli  tubercular  pro<luc(s,  fouml  in  the  granulating  foci 
above  describe*!. 

3.  Tubercular  infarcts  in  the  diseasetl  area,  caused  by 
an  embolism  in  a  nutrient  artery.  These  may  remain  in  tlie 
bone  for  a  year  or  more,  and  are  not  easily  detecte«l,  and  may 
even  become  embedded  in  non-tubercular  cicatricial  tissue, 
and  not  disturb  function. 

Tliese  granulation  foci  are  apt  to  become  active  from  slight 
causes,  which  is  a  very  common  occurrence  in  tubercular 
joint  disease,  and  makes  apermanent  recovery  difificult.  Small 
sequestra  may  be  absorbed,  but  the  large  ones  may  remain, 
tending  to  keep  up  tlie  lo<al  disease.  Tlius  a  dry  form  of  tuber- 
culosis may  exist  for  a  long  time  witliout  involving  the  cavity 
of  tlie  joint. 


Fig.  lOo.    Sawed  section  of  the  same  bone  as  Fig.  102.     Tubercular  destruction 
of  the  articular  lamella,  and  the  formation  of  a  sequestrum. 


The  soft  or  suppurating  osteopathic  form,  ma\'  infiltrate 
the  tissues  after  it  breaks  through  the  periosteum,  extending  in 
tlie  line  of  least  resistance  ajid  forming  abscesses;  theskin  be- 
ing formed  into  tidjercular  I  issue  at  the  opening.  A  large 
abscess  Jnay  come  from  a  small  bone  lesion,  and,  vice  versa. 

The  osleo-tubercnlar  fot  i  in  the  epiphyses  of  I  he  loiig 
bones  are  so  near  the  joint  that  I  hey  usually  o[>en  into  it. 
The  articidar  carlilage  is  sei)arMled  from  I  he  boiie  and  is  more 
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or  less  absorbed  when  Hie  joliii   cavity  is  invaded;  the  gen- 
eral joint  structures  become  involveil  in  the  tuberculosis. 

In  the  artliropalhic  form  we  have: 

1.  The  synovial  Jiieml)rane  tliickened,  with  a  Hiin  Vascu- 
lar layer  spreading  over  tlie  siuface,  and  uniting  with  the  car- 
tilage, and  eventually  developing  into  connective  tissue. 

2.  A  subserous  tumor  forms,  or  tliere  may  be  papillomatous 
tumors  covering  the  wliole  surface  of  the  synovial  membrane. 
AVhen  detached  these  niay  form  into  movable  bodies. 

3.  The  synovial  membrane  appears  as  a  tiiick  oedematous 
mass,  like  gelatine,  witli  islands  of  cheesy  matter  or  thick  pus. 


Fig.  104.     Sawed  section  of  the  upper  end  of  the  femur, 
showing  tubercular  degeneration. 

In  any  of  the  above  fc>rms  there  may  be  serous  efinsions 
into  the  joint,  sometimes  called  hydrops  tuberculosis. 

4.  The  inside  of  tlie  capside  is  lined  with  tuberculous 
membrane,  while  the  synovial  membrane  is  infiltrated  with 
miliary  tubercles.  Tlie  tubercles  degenerate  and  form  into 
a  cold  abscess  in  the  joint. 

The  tuberculosis  invades  the  circumference  of  the  joint, 
within  the  capsule,  and  gradually  detaclies  the  cartilage  from 
the  bone. 

Symptoms.  The  invasion  of  the  bacillus  of  tuberculosis 
in   limited    niuubers,  rarely   produces    constitutional   disturb- 
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ances.  The  early  fornialion  an«l  <leve1opnient  of  local  tuber- 
cular affections,  is  uot  plainly  niarke<l  by  symptoms.  In  the 
joints  tliere  are  occasional  pains,  particularly  during  the  hours 
of  the  nig]]  t.  If  tlie  joints  of  thelower  extremities  are  involved,  a 
passing  lameness  is  tlie  earliest  indication  of  the  disease.  As 
it  progresses  the  symptoms  become  more  pronounced. 

The  cliaracteristic  signs  are  lameness,  swelling,  muscu- 
lar wasting,  deformity,  sometimes  pain  and  suppuration. 

Lameness.  Tliis  is  the  earliest  manifestation  in  tlie  ma- 
jority of  cases.  Tlie  patient  uses  the  joint  as  little  as  possible 
putting  tlie  burden  on  the  unaffected  joints,  not  on  account  of 
the  pain,  but  because  that  member  seems  weak  and  easily 
tired. 

In  tlie  suppurative  forms,  tlie  lameness  is  due  to  the  pain 
caused  by  motion  antl  the  joint  is  carefully  guarded  against  any 
unnecessary  movements.  Sometimes  remission  occurs  and 
tlie  lameness  partially  disappears.  The  lameness  progresses 
as  tlie  disease  a<lvances  until  the  joint  becomes  lielpless. 

Swelling.  Tliis  symptom  is  unreliable  for  establishing 
a  diagnosis  of  tuberculosis.  In  hydrops  tidjerculosis,  it  is 
generally  tlie  only  manifestation,  and  is  inarked,  developing 
in  a  remarkably  short  period.  In  the  osteopathic  form  abso- 
lutely no  distention  of  the  joint  occurs  until  late  in  the  <lis- 
ease,  Avhen  an  enlargement  of  the  epiphyses  of  the  bone  re- 
sults; soon  tliereafter  a  periarthritis  develops  and  then  the 
synovial  cavity  is  distended  with  the  tubercular  products. 
Tlie  skin  over  the  joint  appears  Avhite  and  glossy. 

Muscular  Wasting.  Atrophy  of  the  muscles  above  and 
below  the  joint,  is  an  early  sign  and  persists  throughout  the 
entire  course  of  tlie  disease.  The  reduction  in  the  size  of  the 
parts  is  markeil,  as  compared  Avith  the  other  })arts  of  the 
body. 

Deformity .  SAvelling  of  the  joint,  together  Avith  an  atrophy 
of  tlie  muscles  above  and  beloAv,  produce  a  deformity  that  is 
not  easily  overlooked. 

It  exists  in  the  majority  of  the  cases  of  the  arthropathic 
variety  and  occurs  at  an  early  period.  Early  in  tlie  osteo- 
pathic form,   the  <lef<jrmity  is  nothing  more  Ihan  an  enlarge- 
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meiit  of  the  epiphyseal  ends  of  the  bones.  The  <lefonnily  is 
enhance<l  1)y  the  power  of  the  muscles  tending  to  fix  Mu^ 
joint  in  a  flexed  position. 

Pain.  The  pain  is  tlie  earliest  and  most  persistent  syni})- 
toni  of  the  osteopathic  form,  and  is  often  complained  of  at 
some  distance  from  the  joint.  Any  su<lden  jar  or  movement 
causes  great  pain. 

Early  in  the  arthropathic  variety  the  pains  are  of  an  in- 
termittent nature,  and  relief  may  be  liad  for  a  time,  but  ulti- 
mately exacerbations  recur,  and  eacli  succeeding  attack  is 
more  painful,  indicative  of  an  active  progress  of  the  disease. 
The. flexion  of  the  joint  is  of  such  a  nature  that  it  relieves  the 
pain  by  reducing  the  tension.  Pain  rarely  occurs  in  hydrops 
tuberculosis,  until  the  adjacent  structures  become  involved. 

Suj)j)uration.  The  suppurative  process  of  tuberculosis  is 
insidious.  In  the  arthropathic  variety  it  is  modified  by 
being  mixed  with  the  synovia,  leucocytes,  blood  cells,  etc., 
which  are  the  natural  products  of  tubercular  synovitis.  In 
such  cases  the  formation  of  pus  may  be  said  to  be  somewhat 
more  rapid  than  where  it  occurs  in  the  osteopathic  form  of 
the  disease.  The  synovial  cavity  is  distende<l  with  the  fluid 
and  sooner  or  later  the  periarticular  structures  are  invaded 
and  a  collection  of  pus  appears  as  a  fluctuating  substance 
under  the  skin;  openings  form,  and  in  tliis  manner  numerous 
pus  sinuses  may  occur. 

Suppuration  from  the  osteopathic  form  is  slow,  and  pre- 
sents the  characteristics  of  the  cold  abscess.  The  formation 
is  gradual,  an<l  the  tubercular  fluidmayliave  traversed  througli 
the  tissues  offering  the  least  resistance,  for  a  considerable 
distance  from  the  original  seat  of  the  disease;  it  finally  ap- 
pears as  a  collection  of  fluid  under  the  skin,  and  there  remains 
for  sometime  before  evacuation.  Tubercular  abscesses  are 
characterized  by  the  absence  of  pain  ami  heat  which  attend 
acute  suppuration. 

When  the  occasion  of  the  abscess  is  due  to  a  mixed  in- 
fection, the  pyogenic  bacteria  having  entered  the  system  at 
some  point  and  having  reached  the  seat  of  the  disease  (which 
offers  an  admirable    nidus),  or  when  the  infection  is    direct, 
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tliroiigli  some  operative  procedure  (aspiration  of  the  joint, 
rupture  of  the  cavity),  we  have  a  grave  (omplioation,  and 
unless  proper  methods  of  treatment  are  promptly  instituted 
disastrous  results  are  apt  to  follow. 

As  the  local  tuberculosis  becomes  more  extensive,  and  a 
large  amount  of  tissue  Ls  involved,  symptoms  of  general  tu- 
berculosis arise. 

Diagnosis.  The  diagnosis  of  tuberculosis  of  the  joints  is 
plain,  taking  liistory,  course  and  symptoms  into  considera- 
tion. 

The  disease  is,  for  a  long  time  local,  and  does  not  afl^ect 
the  general  healtli.  After  the  disease  has  advanced  to  the 
stage  of  suppuration,  or  has  progressed  so  far  that  the  general 
constitutional  symptoms  are  present,  the  diagnosis  is  evident. 
The  microscope  can  sometimes  be  used  to  confirm  the  diag- 
nosis. 

The  severity  of  the  symptojns  always  indicates  the  ac- 
tivity of  the  disease  and  the  degree  of  destruction.  Sudden 
pain  shows  a  perforation  of  an  osteal  focus  into  the  joint.  A 
tender  spot  near  the  joint,  with  some  softening  or  swelling 
marks  its  location. 

In  tubercular  synovitis  there  is  elastic  swelling,  and  but 
little  pain,  and  if  sinuses  are  present,  tliefungoid  granulations 
l^rotriule. 

Hydrops  tidjerculosis  is  distinguislied  by  its  persistent 
SAvelling.  Small  movable  bodies  give  a  friction  sound.  Tu- 
bercular fibroma  can  be  felt  after  aspiration.  Syphilis  Avill 
yield  to  medical  treatment.  Simple  traumatic  osteitis  presents 
none  of  the  wasting  signs  of  the  tubercular  form,  and  rest  will 
cause  improvement.  Chronic  rheumatism  is  polyarticular, 
and  changeable;  limy  deposits  can  be  felt  about  the  joints. 
The  early  differentiation  of  osteosarcoma  is  difficult,  but 
as  it  a<lvances  the  distinguishing  feature  is  the  pain 
which  is  marked  and  most  severe  nt  night. 
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Prognosis — Duration,  Results,  Classification;  Treatment — Diet,  Hygiene,  Climate, 
Rest,  Therapeutic  Remedies,  Joint  Aspiration,  Iodoform  Emulsion,  Injec- 
tion, Resection,  Amputation. 

Prognosis,  Tubercular  joint  disease  extends  over  a  period 
of  many  years ;  caries  sicca  may  recover  in  three  years ;  while 
hydrops  tuberculosis  and  the  milder  forms  may  disappear  in 
a  shorter  time.     (Konig.) 

All  forms  tend  toward  spontaneous  recovery  with  anky- 
losis. Soft  acute  tuberculosis,  or  a  large  osteo-tubercular 
focus,  early  suppuration  and  neglect  of  treatment,  are  condi- 
tions unfavorable.  In  most  cases  the  disease  is  mild,  and 
relapses  are  common.  Children  recover  more  readily  than 
adults. 

Baumgarten  describes  three  forms  of  miliary  tubercle,  by 
which  he  explains  the  mildness  of  joint  disease  and  its  slow 
progress,  as  compared  with  tuberculosis  of  the  lungs: 

1.  The  lymphoid-celled  tubercle,  very  malignant  and  rich 
in  bacilli,  found  in  acute  miliary  tuberculosis  of  the  lungs. 

2.  Mixed  lymphoid  and  epithelial  cells,  less  malignant 
Avith  fewer  bacilli,  and  found  in  general  chronic  miliary  tu- 
berculosis. 

3.  Epitheloid  and  giant-celled  tubercules,  with  few  bacilli 
and  found  in  benign  forms  of  tubercular  joint  disease,  bones, 
lupus  and  lymphatic  glands.  Their  mildness  is  proven  by 
experiments  Avitli  cultures,  and  experiments  on  animals. 

The  great  danger  to  life  is  from  mixed  infection.  An  op- 
eration may  be  followed  by  acute  tuberculosis,  or  tubercular 
meningitis,  occurring  in  from  seven  to  ten  days.  There  is  a 
tendency  in  course  of  time  to  amyloid  degeneration  of  the 
kidneys,  spleen  and  liver. 
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If  the  tubercular  disease  is  extensive  in  the  joint  and  ad- 
jacent bones,  amputation  offers  the  best  prospect  of  cure; 
though  complete  removal  of  the  diseased  tissue  by  some  other 
operation  may  result  favorably. 

Treatment,  The  principle  involved  in  the  treatment  is 
that  of  raising  the  standard  of  the  general  health  by  liberal 
and  nutritious  diet,  appropriate  hygienic  measures,  change  of 
climate,  rest  of  the  parts,  employment  of  remedies,  and  opera- 
tive interference. 

Diet.  Good  wholesome  food  should  be  supplied  in  liberal 
quantities.  During  the  winter  months  plenty  of  fats,  butter 
and  cream  should  be  consumed. 

The  alimentary  tract  should  be  kept  in  the  best  possible 
condition,  and,  if  the  appetite  is  poor,  the  bitter  tonics  may  be 
used  to  advantage,  while  regularity  of  the  bowels  should  be 
maintained. 

The  hygienic  measures  can  be  improved  upon  in  almost 
every  case — sunshine,  fresh  air,  properly  heated  and  venti- 
lated living  quarters,  clean  and  warm  clothing;  while  good 
hygienic  surroundings  are  essential  if  any  surgical  interference 
becomes  necessary. 

Change  of  climate  is  frequently  productive  of  marked  im- 
provement in  the  disease.  The  ideal  climate  is  one  free  from 
the  sudden  changes  so  common  to  some  localities,  affording 
pure  air,  sunshine,  pleasant  scenery,  etc.  The  higher  alti- 
tudes are  in  great  favor. 

Rest  of  a  joint  is  a  fundamental  principle  of  treatment  in 
all  joint  affections.  By  rest  it  is  understood  that  the  joint  is 
protected  from  motion  and  pressure  from  the  weight  of  the 
body,  until  the  active  symptoms  of  the  disease  have  subsided. 
This  may  be  accomplished  in  various  ways — confining  the 
patient  in  bed  with  the  extremity  comfortably  extended;  the 
application  of  sj^lints  or  a  plaster  of  Paris  cast;  or  a  well  ad- 
justed extension  brace,  serves,  according  to  the  circumstances 
of  the  patient,  in  securing  the  desired  rest.  Probably  the 
most  available  method  of  securing  rest  as  well  as  protection 
to  the  joint,  is  the  use  of  the  plaster  cast. 

In  many  cases  an  apparatus  which  will  produce  an  ex- 
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tension  of  the  joint  is  found  to  be  serviceable,  particularly  in 
overcoming  the  tendency  toward  the  contraction  of  the  flexor 
muscles.  In  the  acute  stages,  such  extension  can  be  best 
maintained  with  the  patient  in  the  recumbent  posture.  Later 
some  form  of  traction  splint  can  be  successfully  used.  This 
treatment  should  be  conducted  in  such  a  manner  as  to  fix  the 
joint,  as  well  as  to  furnish  the  desired  extension  in  preventing 
the  angular  deformity  that  so  often  results  from  chonic  tuber- 
cular disease. 

Employment  of  remedies.  At  the  present  time  we  know 
of  no  specific  for  the  cure  of  tuberculosis.  Our  theraiDeutics 
are  valuable  in  these  cases  so  far  as  indicated  to  ameliorate 
the  symptoms  of  the  disease,  and  to  supply  the  system  with 
elements  to  assist  in  the  protection  of  the. living  tissues.  Iron, 
the  liypophospliites  of  lime  and  soda,  quinia,  echinacea, 
guaiacol,  or  creosote,  are  of  assistance  in  selective  cases. 

Operative  Interference.  Surgery  yields  as  good  results  in 
tubercular  joint  diseases,  as  it  does  in  other  joint  affections. 
Oreat  care  in  connection  witli  any  of  the  operations  is 
necessary,  as  a  safeguard  against  infection.  In  operations 
where  the  cavity  of  the  joint  is  to  be  merely  punctured,  the 
same  aseptic  and  antiseptic  precautions  are  to  be  taken,  as 
in  the  more  formidable  resection. 

Preparation  for  Operation.  The  technique  of  aseptic  sur- 
gical preparation  should  be  carried  out  to  the  letter,  before 
any  operative  procedure  upon  a  joint. 

The  parts  are  carefully  shaven  the  day  preceding  the 
operation,  and  scrubbed  with  soap  and  water,  a  stifi  brush  be- 
ing used.  Gauze  wrung  out  of  bichloride  of  mercury  solution 
1  to  2000,  is  applied  to  the  joint  and  allowed  to  remain  until 
the  time  for  the  operation,  when  it  is  removed  and  the  integu- 
ment is  again  scoured  with  soap  and  water.  Some  antiseptic, 
as  bichloride  of  mercury  1  to  1000  or  a  five  per  cent  solution 
of  carbolic  acid  in  water,  is  applied  in  liberal  quantities  to  dis- 
infect the  cutaneous  surface.  The  fats  are  removed  by  sul- 
phuric ether,  and  the  entire  surface  is  dehydrated  with  alcohol. 
Sterilized  towels  are  now  wrapped  around  the  joint  to  j^rotect 
the  field  of  operation,  and  anything  that  comes  in  contact 
with  it  must  have  been  previously  sterlized. 
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The  operator  and  assistants  carefully  disinfect  their  hands, 
and  arms,  and  put  on  sterlized  gowns,  the  instruments  having 
been  iDreviously  rendered  sterile,  either  by  immersion  into 
ninety-five  per  cent,  carbolic  acid  and  subsequently  washed  in 
ninety-five  per  cent,  alcohol,  or  by  some  process  with  heat. 
AVith  these  precautions  the  operation  can  proceed  Avith 
reasonable  safety. 

Operations  upon  the  tubercular  joints,  should  be  con- 
ducted upon  one  of  t"svo  general  plans.  First;  by  joint  punct- 
ure wath  the  removal  of  the  tubercular  fluids  and  the  injec- 
tion of  antisej^tics.  Second;  open  incision  Avitli  the  removal 
of  the  diseased  foci. 

I.  Simple  aspiration  is  perhaps  the  operation  most  fre- 
quently performed,  and  consists  of  merely  withdrawing  from 
the  joint  cavity  any  effusion  that  may  exist.  In  performing 
aspiration  the  greatest  danger  is  from  infection  or  from  the 
introduction  of  air  into  the  joint  cavity.  Any  form  of  an  as- 
pirating trocar  or  syringe  can  be  used.  This  is,  as  a  rule 
all  that  is  required  to  relieve  a  case  of  hydrops  tubercu- 
losis, unless  it  has  existed  for  a  long  time. 

The  injection  of  an  emulsion  of  iodoform  for  tubercular 
joint  disease,  is  at  the  present  time  an  established  treatment. 

The  preparation  of  iodoform  emulsion  is  an  important 
feature.  The  glycerine  emulsion  seems  to  be  in  greater  favor 
and  is  prepared  as  follows:  Rub  DO  grains  each  of  powdered 
iodoform  and  pow^lered  acacia  (pure)  together  in  a  i3orcelain 
lined  dish,  add  three  drams  of  distilled  water  and  rub  until 
smooth,  add  glycerine  C.  P.  two  ounces;  heat  on  water  bath, 
continuously  stirring  with  a  glass  rod,  wdth  the  temperature  at 
the  boiling  point  of  water,  for  thirty  minutes.  Pour  into  a  ster- 
ile bottle  and  cork  until  ready  for    use. 

De  Vos  recommends  the  use  of  an  oil  emulsion  that  is  pre- 
pared according  to  the  following  manner:  10  grammes  of 
iodoform  powder  placed  in  a  black  bottle,  and  covered  with 
bichloride  of  mercury  solution,  1  to  1000,  for  four  days.  The 
powder  is  theii  thoroughly  AA'aslied  Avitli  sterile  water.  To  the 
iodoform  mixed  with  repeated  sliaking,  add  100  grammes  of 
sw'eet  oil,  which  lias  been  boiled  for  ten  minutes  and  cooled 
to  .30^^  C. 
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The  quantity  ol  Iodoform  that  may  be  safely  injecte'l  into 
the  tissues,  varies  somewhat  in  different  cases.  Generally 
sj)eaking  it  is  considered  safe  to  inject  from  ten  to  twenty 
grains  at  each  treatment. 

After  the  parts  have  been  prepared  as  before  stated,  an 
aspirating  needle  is  inserted  into  the  joint  between  the  bones, 
and  the  fluid  (if  any  be  present),  is  withdrawn,  after  which 
the  iodoform  emulsion  is  deposited  within  the  cavity.  If  the 
case  be  primarily  osteopathic,  an  effort  should  be  made  to 
introduce  the  emulsion  as  near  the  seat  of  the  disease  as 
possible  (within  the  cancellous  bone  tissue).  Tuberculous 
bone  is  comparatively  soft  and  will  easily  admit  the  needle 
of  the  syringe.  x4.fter  the  needle  is  withdrawn,  the  opening 
in  the  skin  is  sealed  with  iodoform  and  collodion. 

The  joint  is  then  fixed  and  protected  by  the  application 
of  a  plaster  of  Paris  bandage,  applied  over  the  joint,  and  to 
some  distance  above  and  below.  It  is  well  to  keep  the  patient 
in  bed  following  this  treatment.  This  injection  may  be  re- 
peated as  soon  as  the  tenderness  occasioned  by  the  previous 
treatment  has  subsided,  which  is  usually  in  from  seven  to  ten 
days.  Aft6r  three  to  five  similar  treatments  evidences  of  the 
desirable  improvement  will  appear  if  it  is  to  occur. 

Many  cases  of  tubercular  joint  disease  are  cured  by  the 
removal  of  the  fluid;  cleansing  tlie  cavity  with  a  mild  anti- 
septic and  filling  it  with  iodoform  emulsion.  Where  the  ab- 
scess is  not  contaminated  with  infective  material  from  with- 
out, even  though  sinuses  are  present  with  external  openings, 
it  is  possible  to  cleanse  the  parts  with  antiseptics,  fill  the 
joint  with  the  emulsion  and  secure  healing  by  first  intention. 
(Waterman,  Trans.  American  Orthopedic  x4.ssn.,  1896,  advo- 
cates the  injection  of  hydrochloric  acid  through  the  sinues.) 

II.  The  greater  number  of  cases  where  discharging 
sinuses  exist,  are  best  treated  by  open  incision — scraping  or 
cutting  away  every  particle  of  tuberculous  and  degenerative 
tissue,  and  filling  the  cavity  with  an  antiseptic.  After  which 
treat  as  an  oj)en  wound.  If  the  operator  feels  reasonably 
assured  that  the  entire  diseased  tissue  has  been  removed,  the 
wound  may  be  closed  with  deep  and  superficial  sutures,  and 
covered  with  dressings,  and  immobllzed  with  a  plaster  cast. 
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Many  surgeons  jDrefer  to  pack  the  wound  with  iodoform 
gauze  for  two  or  tliree  days,  after  which  it  is  closed  by  sutures 
introduced  at  the  time  of  the  ojjeration.  The  ordinary  sur- 
gical precautions  are  to  be  observed  with  regard  to  asepsis, 
and  protection  from  motion  is  imperative. 

Resection  for  tubercular  arthritis  offers  a  more  effectual 
method  of  relieving  the  disease,  especially  where  the  di- 
struction  of  bone  is  extensive.  The  advantage  to  be  gained 
by  resection  is  to  effectually  terminate  the  lesion  before  the 
infection  becomes  deposited  in  other  tissues  of  the  body. 

The  deformity  following  resection  will  be  no  greater  than 
that  which  follows  any  other  plan  of  treatment  for  advanced 
tubercular  joint  disease.  This  is  especially  true  in  younger 
subjects.  Adults  do  not  so  readily  regain  normal  usefulness 
of  an  extremity  following  resection. 

Amputation  may  be  resorted  to  incases  where  a  great  por- 
tion of  the  bones  and  soft  tissues  of  an  extremity  are  in- 
volved, or  where  resection  has  failed  to  remove  the  diseased 
mass. 


CHAPTER    VI, 


CHRONIC  RHEUMATIC  ARTHRITIS. 
Definition — Etiology — Pathology — Diagnosis — Prognosis — Treatment. 

Clirom'c  E-lieuniatic  Arthritis  is  a  disease  of  the  jointS;  of 
later  adult  life,  characterized  by  great  deformity  following 
changes  in  the  articular  structures. 

It  is  also  known  by  the  following  names:  Rheumatoid 
Arthritis^  Chronic  Articular  Rheumatism^  Arthritis  Deformans^ 
Nodular  Rheu7natismj,  Rheumatic  Gout,  Dry  or  Prolifeimting 
Arthritis,  Nodosity  of  the  Joints,  Malum  Senile,  etc. 

The  disease  affects  the  knee,  shoulder,  h'p,  Avrist,  elbow, 
and  the  joints  of  the  feet  or  hands,  either  separately  or  to- 
gether. 

Etiology^  There  is  a  diversity  of  opinion  as  to  the  origin 
of  this  affection;  some  writers  claim  that  the  disease  begins 
as  an  inflammation  of  the  synovial  membrane,  while  others 
contend  that  the  primary  seat  of  the  affection  is  in  the  car- 
tilage. Late  writers  seem  to  agree  that  the  onset  of  the  disease 
is  similar  to  any  acute  or  sub-acute  inflammation,  and  in- 
volves all  of  the  structures  entering  into  the  formation  of  the 
joint. 

The  results  of  exposure  and  violeiit  exercise  favor  the 
theory  that  iit  those  times  the  body  is  most  susceptible  to 
the  influences  of  various  forms  of  micro-organisms  and  their 
toxines,  and  those  periods  afford  an  opportune  time  for  the 
invasion  of  the  poison,  and  the  beginning  of  the  subsequent 
pathological  changes  in  the  joint  structures. 

Some  appear  to  be  predisposed  to  the  disease.  Persons  of 
certain  temperaments  are  more  subject  to  the  disease  than 
others.     Whether  this   is  due  to  a  tendency  in  the  system, 
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produced  by  previous  disease  or  whether  it  is  from  some  nerv- 
ous derangement,  still  remains  to  be  proven. 

Pathology.  The  morbid  changes  begin  with  a  thicken- 
ing of  the  synovial  membrane,  accompanied  with  a  hyper- 
trophy of  its  fringes  and  a  thickening  of  the  articular  carti- 
leges  about  their  margins.  As  the  disease  advances  the 
hyaline  substance  becomes  fibrillated,  and  where  there  is 
pressure  it  is  worn  away  in  small  patches,  or  larger  surfaces, 
exposing  the  bony  lamellae,  Avhich  also  show  evidence  of 
wear  from  the  joint  friction. 

The  cartilage  about  its  free  margin,  where  there  is  free- 
dom from  pressure,  undergoes  degeneration.  The  proliferating 
corpusle  cells  which  remain,  take  on  a  formative  activity  and 
make  up  the  marginal  hypertrophy  or  ecchondrosis. 

These  cartilaginous  margins  niay  break  off  and  form  mov- 
able bodies  within  the  joint  cavity.  At  other  times  they  grow 
laterally  and  can  be  felt  as  deposits  about  the  articulation. 
From  the  fact  that  these  deposits  ultimately  ossify,  an  ex- 
planation is  afforded  for  the  extreme  changes  in  the  shape  of 
the  ends  of  the  bones.  The  formation  of  tlie  osteophytes 
limit  to  a  considerable  degree  the  arc  of  motion  of  the  joint. 

The  bones  of  these  patients  are  someAvhat  brittle.  The 
first  change  after  the  cartilage  is  worn  aAvay  is  that  of  an 
ivory  like  appearance  from  the  friction  at  that  point.  The  ir- 
ritation results  in  hypersemia,  which  is  attended  by  a  slight 
degree  of  rarefying  osteitis.  If  the  disease  progresses  until 
the  cancellous  bone  tissue  becomes  involved,  a  more  active 
osteitis,  with  a  tendency  to  ankylosis  results. 

The  calcareous  degeneration  of  the  synovial  membrane,  and 
of  theligaments,  increases  the  tendency  toward  ankylosis,  and 
is  followed  by  an  atrophy  of  the  muscles  controlling  the  joint. 

Symptoms.  In  the  earliest  stage  of  the  disease  tlie  s\anp- 
toms  resemble  those  of  acute  arthritis.  When  well  advanced 
the  symptoms  are  those  of  sub-acute  or  chronic  articular  in- 
flammation; viz.,  limitation  of  motion,  pain,  enlargement  of 
the  joints,  and  deformity. 

The  pain  varies  greatly  according  as  the  patient  exer- 
cises, and  according  to  the  general  standard  of  the  health. 
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The  swelling  of  the  joint  is  due  principally  to  the  osteo- 
phytes and  the  calcareous  deposits  in  tlie  soft  structures. 

The  deformity  is  tliat  of  a  distended  joint  with  a  flexed 
position  of  the  limb. 

Calcareous  deposits  are  often  found  in  other  serous  mem- 
branes, viz.,  in  the  endocardium,  arteries,  etc. 

Diagnosis.  The  symptoms  and  history  of  these  cases,  are 
not  easily  confounded  with  those  of  any  other  disease.  This 
disease  is  generally  polyarticular  and  accompanied  by  a 
peculiar  crepitus,  which  is  elicited  by  motion. 

Prognosis.  The  prognosis  is  not  favorable,  especially  so 
far  as  complete  recovery  is  concerned.  The  joints  do  not  re- 
gain their  normal  usefulness  after  degeneration  has  occurred. 
Mild  cases  are  benefitted  by  treatment,  but  the  advanced 
cases  are  protracted,  the  recurrant  attacks  covering  a  period 
of  many  years,  until  life  is  ended  by  a  calcareous  degeneration 
of  some  vital  organ,  or  by  the  interposition  of  some  other 
disease. 

Tfeatment.  The  pain  and  inflammation  may  be  controlled 
by  rest  in  bed,  and  by  the  application  of  anodynes  to  the  joint. 
Counter  irritation  and  electricity  have  been  found  to  be  ser- 
viceable to  increase  the  circulation  and  assist  in  repair.  Pas- 
sive movements  and  massage  are  beneficial  in  some  cases. 
Fats  and  meats  should  be  excluded  from  the  diet. 

The  progress  may  often  be  arrested  by  a  visit  to  some  of 
the  mineral  springs  and  a  liberal  use  of  the  water,  both  in- 
ternally and  externally.  Medication  is  of  assistance  in  es- 
tablishing elimination  and  reconstructive  metamorphosis. 

Operative  treatment  for  the  relief  of  the  deformities  in- 
duced is  contra-indicated. 


CHAPTER    VII 


CHARCOT'S  DISEASE. 

Definition — Etiology — Pathology — Symptoms  —  Diagnosis  — Prognosis  —  Treat- 
ment. 

Charcot's  Disease  is  a  peculiar  chronic  affection  of  the 
joints,  resulting  in  deformity,  usually  associated  with  some 
cerebral  or  spinal  nervous  lesion.  It  is  also  k.noyvn  as  Arthro- 
pathy, Tahetic  Arthropathy,  Neural  Arthropathy,  Neuropathic 
Joint  Disease,  etc. 

Although  Mitchell  called  attention  to  joint  complications 
of  nervous  diseases  long  ago,  this  disease  was  first  described 
by  Charcot  in  1868,  when  it  was  given  a  prominent  position 
in  joint  pathology.  The  disease  generally  occurs  after  adult 
life  is  reached. 

According  to  Weitzacher  and  Barry,  the  knee  is  most 
often  affected;  the  hips,  shoulder,  ankle,  elbow  and  hand  are 
next  in  frequency.  It  is  in  most  cases  monoarticular;  hoAv- 
ever,  several  joints  may  be  involved. 

Etiology.  The  disease  is  most  often  due  to  some  nervous 
lesion,  either  central,  or  of  the  periphery;  at  other  times  to 
acute  myelitis,  tumors  of  the  gray  substance  of  the  cord,  and 
to  cerebral  apoplexy.  The  most  common  cause  of  Charcot's 
disease  is  that  dependent  upon  the  degeneration  of  the  pos- 
terior columns  of  the  cord,  or  tabes  dorsalis,  as  referred  to  by 
Charcot. 

It  is  difficult  to  determine  the  connection  between  the 
joint  affection  and  the  nervous  lesion.  In  most  cases  the 
joint  disturbance  is  not  noticed  until  after  some  injury. 
The  nervous  symptoms  appear  primarily,  in  some  cases  and 
in  others  the  articular  symptoms  are  first  apparent.     When 
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occurring    secondary  to    hemiplegia,  the   nervous    symptoms 
appear  from  one  to  three  months  preceding  the  joint  disease. 

Budinger  states  that  neuropathic  joint  affections  may  be 
considered  as  the  result  of  a  central  nervous  lesion.  He  also 
states  that  traumatic  forms  may  occur.  These  trophic  dis- 
turbances are  principally  met  with  in  tabetic  patients, 
in  whom  sensory  symiDtoms  predominate.  (Glorieux,  Van 
Gehuchten.) 

Pathology-  Parker  Syms  considers  the  question  of  Char- 
cot's disease,  and  emphasises  the  fact  that  the  condition  is 
one  of  troiDliic  degeneration  Avithout  inflammation.  Suppura- 
tion is  never  directly  associated  unless  incident  to  direct 
injury. 

The  synovial  membrane  is  the  seat  of  chronic  asthenic 
hypersemia  with  hypersecretion  of  synovial  fluid.  The  car- 
tilages become  eroded  in  some  places,  and  thickened  in  others ; 
the  bones  in  close  proximity  become  hyper troj:)hied,  nodular 
osteophytes  are  abundant  in  the  attachment  of  the  capsule. 

As  the  disease  progresses  interstitial  changes  take  place — 
atrophy  of  the  epiphyses,  fungous  formations,  osteophytes 
and  bony  stalactites. 

Symptoms-  The  local  symptoms  differ  greatly  according 
to  the  character  of  the  nervous  lesion  and  to  the  progress  that 
the  disease  has  made. 

In  the  most  acute  form,  there  is  redness,  swelling  and 
sometimes  violent  pain.  Later  the  symptoms  are  those  of  a 
sloAV  diffused  indurated  swelling  about  the  tissues  of  the  joint 
without  the  pecularities  of  oedema. 

There  may  be  an  entire  alisence  of  pain  in  some  cases, 
while  in  others  the  pain  may  be  jDaroxysmal  or  constant, 
Avith  great  tenderness  on  pressure.  The  character  of  the  pain 
is  suggestive  of  tabes  dorsalis.  The  muscles  become  wasted 
and  respond  only  to  galvanic  currents  of  higli  power. 

It  is  interesting  to  note  some  of  the  remote  symptoms  in 
connection  with  these  cases.  In  addition  to  the  general  symp- 
toms of  locomotor  ataxy,  (here  are  sometimes  present,  many 
forms  of  tissue  ju  a  [formation  and  degeneration.  Head- 
ache, backache,  vertigo,  abdominal  pains,  etc.,  are  frequently 


CHARCOT'S  DISEASi:. 


253 


noted.  Various  forms  of  tumors  ma\'  l)o  loinid  in  remote  parts 
of  the  body.  AVestphal  describes  a  case  Avliere  there  was 
atrophy  of  the  jaw  Avith  rapid  falling  out  of  the  teeth,  a  tabetic 
foot  on  the  right  side  and  a  perforating  ulceron  the  left.  Ne- 
crosis of  the  jaAvs  is  not  a  rare  symptom  in  tabes  and  is  gen- 
erally associated  with  disturbances  of  tlie  joints.  (Kalicher, 
Castel,  Moebiis.)  Ulcerations  of  tlie  soles  of  the  feet  and 
legs  are  described  in  cases  cited  by  Waldo,  Fournier  and 
Girandeau . 


Fig.  105.    Charcot's  disease  of  the  ankle-joint.     (Young.) 

Diagnosis,  The  diagnosis  of  Charcot's  disease  is  easily 
made,  especially  Avhen  the  disease  is  advanced.  Aside  from 
the  symptoms  of  the  nervous  lesion  the  rapid  course  of  the 
joint  affections  tending  toAvard  destruction,  associated  Avitli 
muscular  atrophy  and  nervous  disturbance,  are  sufficiently 
diagnostic. 

Prognosis,  The  affection  being  a  secondary  one,  is  de- 
pendent upon  the  primary  nervous  disease.  Usually  it  is 
steadily  progressive,  and  in  the  majority  of  cases,  to  a  fatal 
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issue.  Its  course  is  varied.  In  some  cases  there  is  an 
occasional  exacerbation,  and  years  may  elapse  before  it 
terminates. 

Spontaneous  recovery  may  be  abrupt,  or  the  disease  may 
progress  to  an  entire  destruction  of  the  articulation.  If  the 
original  nervous  lesion  can  be  controlled,  recovery  of  the  joint 
disease  will  follow. 

Treatment,  The  treatment  is  palliative.  Rest  of  the 
joint  by  the  use  of  a  proper  appliance,  or  fixation  apparatus, 
may  be  of  service  in  retaining  the  extremity  in  a  natural 
position. 

Locally  the  employment  of  massage  and  pressure  band- 
ages, may  afford  comfort  to  the  patient.  Galvanism  has  been 
strongly  recommended  by  Weir  Mitchell. 

When  the  effusion  is  extreme,  temporary  benefit  may  be 
obtained  by  aspiration.  Excision  of  the  knee  has  been  per- 
formed in  four  cases  by  Rotter,  with  fair  results  in  two.  The 
diminished  reparative  power  of  the  tissues  seems  hardly  to 
warrant  so  serious  an  operation. 

Morton  recently  amputated  at  the  thigh  for  Charot's  dis- 
ease of  the  knee  and  three  days  later  the  patient  died.  Other 
surgeons  have  met  with  similar  results  from  operations  in 
these  cases. 


CHAPTER    VIII. 


MOVABLE  BODIES  IN  THE  JOINTS. 

Description — Source — Symptoms — Diagnosis — Prognosis — Treatment — Paliative, 
Operative. 

Movable  bodies  within  articular  cavities,  vary  in  number, 
size,  shape,  consistency  and  in  source.  They  are  found  much 
more  frequently  in  the  knee  joint  than  in  all  others.  They 
sometimes  are  found  in  the  elbow,  and  rarely  in  the  hip,  jaw, 
ankle  and  wrist  joints.  There  may  be  only  one  such  body 
in  the  joint,  or  there  mg,y  be  three  or  four,  or  many.  In  size 
they  vary  from  that  of  a  mustard  seed,  to  that  of  the  whole  of 
an  articular  cartilage.  In  shape  they  may  be  globular,  ovoid, 
pyriform,  circular  plates,  concavo-convex,  conglomerate,  etc. 

In  consistency  they  may  be  cartilaginous,  bony,  fibrin- 
ous, lipomatous  or  mixed. 

Source.  They  are  most  often  formed  from  hypertrophied 
fringes  (BarAvell,  Volkmann),  projecting  from  convolutions  in 
the  synovial  membrane  which  at  first  are  sacculi  (Rainey  in 
Pathological  Transactions,  Vol.  II,  P.  110),  and  as  hyper- 
trophy goes  on,  fat-cells,  cartilage-cells  or  bone-cells  are  de- 
posited. The  sacculi  become  nodules,  often  pedunculated  for 
a  time,  and  may  finally  break  off,  and  become  free.  By  this 
means  are  formed  a  variety  of  movable  bodies,  which,  single 
or  multiple,  present  the  different  characteristics  according  to 
the  nature  of  the  deposit  and  the  stage  of  advancement. 

We  have  seen  how,  in  fully  developed  rheumatic  arthritis, 
the  osteophytes  are  formed,  and  from  the  above  process,  how 
they  may  become  as  movable  bodies  in  the  joint. 

There  are  a  class  of  cases  where  the  movable  body  has 
been  present,  following  some  accident,  such  as  sprain  or  dis- 
location.    Svich  accidents  can,  where  the  hypertrophied  frin- 
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ges  are  present,  dislodge  tliem,  or  sever  the  pedicle  so  as  to 
have  the  injury  followed  by  symptoms  of  a  movable  body  in 
the  joint. 

Articular  cartilage  has  been  known  to  be  torn  from  its  at- 
tachments and  remain  as  a  loose  body  in  a  joint.  (Howard 
Marsh,  British  Medical  Journal,  Apr.,  1888.) 

The  writer  has  found  in  several  post  mortems,  movable 
bodies  in  the  knee  joint,  which  upon  histological  investiga- 
tion proved  to  be  cartilage.  The  point  of  separation  of  the 
articular  cartilage  could  be  seen.  In  one  case  the  space 
where  cartilage  had  been  removed  from  the  articular  surface 
was  well  filled  Avitli  fibrous  material;  and  the  correspond- 
ingly shaped  cartilage  was  loose  in  the  synovial  cavity  of  the 
knee  joint. 

Movable  bodies  are  most  apt  to  manifest  themselves 
in  joints  that  have  been  afiected  with  an  acute  inflammation, 
such  as  that  of  a  sprain  or  of  an  arthritis.  In  such  cases 
the  free  borders  of  the  synovial  membrane  often^from  inflam- 
m^ation  and  granulation,  become  fringe-like,  the  fringe  re- 
maining and  degenerating  as  above  stated. 

The  symptoms  may  not  arise  until  long  after  the  original 
joint  ajffection.  In  other  cases  there  is  no  history  of  any  pre- 
vious joint  trouble. 

Symptoms.  The  first  symptoms  occur  at  a  time  when 
the  joint  is  exercised  in  such  a  way  as  to  dislodge  the  body 
and  give  it  a  different  location. 

A  sudden  sickening  pain  and  a  sensethat  something  is  out 
of  place  in  the  joint,  is  experienced  by  the  patient.  The 
joint  is  suddenly  rendered  useless,  and  in  some  cases  the 
patient  is  able  by  some  motion  to  change  the  location  of  the 
movable  body  and  is  immediately  relieved.  In  other  cases 
the  joint  remains  fixed  in  a  position  of  more  or  less  flexion, 
and  is  apt  to  be  followed  by  an  inflammation  lasting  for  sev- 
eral days. 

If  in  the  knee  joint,  the  patient  while  walking  is  so  sud- 
denly seized  with  agonizing  pain  in  the  knee  that  he  may  fall 
to  the  ground  or  faint  aAvay.  At  times  the  pain  quickly 
passes  away  without  further  trouble.  At  other  times  the 
pain  is  excited  by  the  least  attempt  at  motion. 
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These  attacks  are  likely  to  be  repeated  without  any  as- 
signable cause.  Sometimes  at  freqacJit  intervals,  and  at  other 
times  months  may  pass  without  any  trouble.  AVith  the 
repetition  of  attacks,  the  joint  becomes  more  tolerant  and 
the  sensitiveness  and  danger  of  iniiammation  less  pronounced. 

On  manipulation  of  the  joint  with  the  fingers,  it  is  often 
possible  to  detect  a  loose  and  movable  body,  which  shifts  its 
position,  and  may  be  felt  first  in  one  part  of  the  joint  and  then 
in  another.  In  some  cases,  the  patient  himself  becomes 
adept  at  changing  the  position  of  the  body,  so  that  he  is  relieved. 

To  the  touch,  the  bodies  feel  smooth  and  slippery  so  that 
they  evade  the  grasp  of  the  fingers.  When  near  the  surface 
they  may  be  felt  near  the  attachment  of  the  synovial  mem- 
brane, and  in  the  spaces  between  the  bones.  Sometimes  it 
is  impossible  to  feel  them. 

Diagnosis.  The  history  of  the  case,  in  connection  with 
the  finding  a  movable  body  which  can  be  slipped  from  place 
to  place  by  manipulation — establishes  the  diagnosis.  When 
the  movable  body  cannot  be  found,  one  must  depend  upon 
the  history. 

It  is  always  difficult  to  make  out  the  consistency  of  the 
body.  It  is  possible,  however,  to  distinguish  between  a  bony 
and  a  lipomatous  body. 

Treatment.  The  treatment  may  be  either  palliative  or 
operative.  In  cases  where  the  cause  is  such  as  to  produce  a 
great  number  of  movable  bodies  in  the  joints,  the  palliative 
treatment  should  be  adopted.  Where  only  one  or  t^vo  bodies 
are  located,  or  where  the  condition  is  so  troublesome  as  to  be 
a  serious  impediment  in  walking,  the  operative  treatment  is 
admissible. 

Palliative  treatment  consists  in  using  some  protection  to 
the  joint,  to  support  it  in  such  a  way  as  to  prevent  the  bodies 
from  changing  place  as  far  as  possible.  A  rubber  elastic  cap 
worn  over  the  joint,  making  even  pressure  all  around  it,  will 
often  suffice. 

If  the  body  can  be  located  near  the  surface,  it  may  be  se- 
cured in  that  situation  by  bandaging  the  joint  with  adhesive 
plaster,  leaving  an  opening  in  the  bandage  in  the  situation  of 
the  protruding  body. 
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In  some  cases  a  plaster  of  Paris  cast  can  be  applied  to  the 
joint  leaving  an  opening  as  described  above.  It  can  be  worn 
for  sometime,  until  all  inflammation  has  subsided.  This 
treatment  is  sometimes  of  great  advantage  from  its  tendency 
to  cause  adhesions  which  may  fix  the  body  in  a  convenient 
situation. 


Fig.  106.    Showing  knee-joint  two  weeks  after  the  operation 
for  a  movable  body.    Scar  on  side. 

In  all  cases  Avhere  the  movable  body  excites  any  degree 
of  inflammation  it  is  best  to  secure  the  joint  in  a  comfortable 
position  and  keep  it  at  rest  for  a  few  days  or  until  the  in- 
flammation has  subsided.  In  the  knee  joint  an  extended 
position  is  preferable. 

Operative  treatment  is  for  the  extripation  of  the  movable 
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body.     If  it  has  been  located  near  the  surface,  the  operation 
is  often  followed  by  but  little  joint  inflammation. 

Barwell  describes  the  operation  as  follows:  "  Manijiulat- 
ing  and  keeping  the  body  in  some  part  of  the  joint  readily 
accessible  from  without,  and  then  shifting  the  skin  over  it  as 
far  as  it  will  go,  the  surgeon  with  a  very  sharp  knife  cuts 
straight  into  the  joint,  not  on  the  cartilage,  lest  the  pressure 
of  the  scalpel  should  cause  it  to  slip  away;  but  a  little  to  one 
side  to  which  he  has  learned  that  it  most  readily  passes.  The 
opening  in  the  synovial  membrane  should  be  quite  free  enough 
to  let  the  body  pass  easily,  and  a  little  pressure  towards  the 


Fig.  107.    Movable  body  removed  from  case  Fig.  106,  showing 
it  natural  size. 

opening  should  cause  it  to  jump  quickly  or  move  slowly,  or  to 
glide  out  of  the  wound.  In  either  case  the  tract  should  be 
closed  by  the  pressure  of  an  assistant's  hands  immediately 
behind  the  body."     (International  Encyclopedia  of  Surgery.) 

The  body  may  be  grasped  with  forceps  and  removed.  If  a 
pedicle  be  present  it  may  be  severed  or  twisted  off.  If  deemed 
necessary  the  joint  cavity  may  be  explored  for  other  bodies. 
It  should  be  borne  in  mind  that  the  more  irritation  to  the 
joint  structures  there  is,  produced  by  the  operation,  the  greater 
the  danger  of  subsequent  inflammation. 

The  wound  should  be  sutured  and  the  extremity  placed 
in  a  plaster  of  Paris  dressing.  The  extremity  should  be  kept 
elevated  and  at  complete  rest  until  all  danger  from  inflam- 
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mation  has  passed.  If  the  pain  from  the  synovitis  is  not  too 
great,  the  dressings  may  remain  a  week  before  removal,  and 
then  flexion  and  extension  should  be  made  and  a  cast  applied 
for  another  week. 

If  the  operation  has  been  performed  under  strict  antiseptic 
precautions,  the  outcome  should  be  very  favorable.  How- 
ever, if  infection  should  take  place,  it  will  be  necessary  to 
establish  drainage  and  to  resort  to  frequent  redres sings  and 
applications  of  ice  to  allay  the  inflammatory  process. 

In  cases  of  loose  bodies  from  chronic  rheumatic  arthritis 
the  operation  is  contraindicated. 


CHAPTEU    IX 


ANKYLOSIS. 

Definition — Etiology — Pathology  —  Symptoms — Diagnosis  —  Prognosis  —  Treat- 
ment— Fibrous — Bony. 

Ankylosis  is  a  condition  of  a  joint  in  wliicli  the  motion 
is  impeded  or  abolished.  The  loss  of  mobility  may  vary  from 
s,  small  diminution  in  the  arc  of  motion,  to  a  complete  oblit- 
eration of  all  movement.  The  term  ankylosis  is  applied  to 
the  fixation  of  a  joint  in  any  position,  not  necessarily  in 
an  angular  one  as  the  etymology  Avould  seem  to  imply. 

Ankylosis  is  conveniently  divided  in  two  classes,  the 
fi.rst  is  called  fibrous  or  incomplete  ankylosis^  the  second 
hony  or  complete  ankylosis. 

Etiology,  Fibrous  or  incomplete  ankylosis  is  due  to  de- 
posits or  adhesions  within  the  joint,  as  the  result  of  inflam- 
mation, or  in  some  cases  to  causes  outside  the  joint. 

Deposits  of  bone  in  close  relation  to  the  articular  surface 
might  by  their  presence  limit  the  joint  movement,  and  would 
-appropriately  be  termed  false  ankylosis.  In  other  cases  the 
muscles  that  preside  over  the  joint  may  be  so  restricted  in 
their  action  from  traumatic  or  infective  inflammation  that  the 
joint  movements  are  limited  by  the  contractured  tissues. 

In  studying  the  etiology,  we  find  that  by  far  the  greatest 
number  of  cases  are  due  to  an  inflammation  that  has  existed 
within  the  joint.  The  inflammation  may  have  been  charac- 
teristic of  acute,  sub-acute  or  chronic  arthritis. 

Pathology,  The  pathological  processes  attending  severe 
joint  diseases,  destroy  the  articular  surface  and  replace  it 
with  fibrous  adhesions. 

The  granulations  and  connective  tissue  deposits  niay  be- 
come organized  into  an  ossified  substance,  and  finally  a  true 
or  bony  ankylosis  is  the  result. 
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Usually  where  the  ankylosis  is  secondary  to  joint  dis- 
ease, the  fibrous  and  bony  ankylosis  is  found  associated 
with  each  other.  For  a  long  time  the  adhesions  remain 
fibrous  and  finally  become  ossified.  Later  there  is  a  complete 
obliteration  of  the  joint.  Suppuration  of  a  joint  cavity 
is  always  followed  by  a  nearly  complete  or  a  bony  anky- 
losis. In  these  cases  the  ankylosis  exists  at  the  time 
of  the  joint  disease  and  remains  after  the  disease  has  sub- 
sided. 

In  studying  the  structure  of  an  ankylosed  joint,  we  find 
that  the  deposits  are  about  or  between  the  interspaces  of  the 
articular  surfaces  of  the  bone  and  synovial  membrane.  In 
cases  where  there  has  been  great  destruction  of  the  joint  and 
the  articular  surface  of  the  bones  have  come  in  contact  with 
each  other,  the  ossification  is  by  fusion,  and  is  direct. 

In  rheumatic  cases  the  ankylosis  is  due  to  limy  deposits 
within  the  joint  structure,  which  have  a  tendency  to  form  into 
osteophytes,  and  finally  these  may  be  sufficient  to  unite  the 
ends  of  the  bones. 

Ankylosis  sometimes  exists  as  one  of  the  phenomena 
of  old  age,  occurring  merely  as  a  result  of  senile  changes,  and 
not  from  disease. 

Symptoms*  The  symptoms  of  ankylosis  are  principally 
the  limitation  of  motion  within  the  joint.  The  joint  is  usually 
ankylosed  in  a  more  or  less  flexed  position.  In  some 
cases  where  the  exciting  disease  has  lasted  for  a  long  time, 
the  position  is  one  of  sub-luxation  combined  with  flexion. 

Considerable  atrophy  of  the  muscles  above  and  below,  give 
the  joint  an  enlarged  appearance. 

In  false  or  fibrous  ankylosis,  there  is  always  a  degree 
of  mobility.  The  motion  depending  upon  the  deposits,  and 
the  amount  of  sensitiveness.  The  greatest  draAvback  to  the 
utility  of  an  ankylosed  extremity  is  the  fixed  deformity,  and 
the  awkwardness  in  its  use. 

Diagnosis.  The  diagnosis  of  ankylosis  is  simple,  but  it 
is  oftentimes  difficult  to  distinguish  between  the  two 
varieties. 

It  is  certain  that  if  the  joint  admits  of  any  motion,  the 
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coiKlition  is  one  of  false  ankylosis.  In  cases  where  the  mo- 
tion is  so  slight  that  it  is  hardly  prece2:)trble,  great  care  must 
be  exercised  in  order  to  positively  determine  the  variety.  For 
instance;  upon  attempting  to  make  motion  at  an  ankylosed 
hip  joint  the  movement  is  permitted  by  the  lumbar  spine,  and 
it  becomes  necessary  to  make  repeated  tests  for  fear  of  mis- 
take. 

Malgaigne's  test  is  one  that  sometimes  proves  useful.  The 
test  is  made  in  the  knee  joint,  for  example,  by  grasping  the 
thigh  with  one  hand,  and  the  leg  with  the  other ,  and  then  en- 
deavoring to  flex  and  extend  the  leg,  persisting  in  these  efforts 
until  pain  is  elicited.  If  the  patient  refers  the  pains  to  the 
joint,  the  ankylosis  is  false,  but  if  it  is  referred  to  the  limb 
where  the  tissues  are  grasped  by  the  surgeons  hand,  the 
ankylosis  is  true.  Another  sign  of  undoubted  value  is  the 
muscular  action.  If,  during  the  attempts  to  move  the  joint,  the 
muscles  seem  to  contract  and  become  prominent,  the  anky- 
losis is  fibrous.  In  bony  ankylosis  no  muscular  action  at- 
tends attempts  at  motion. 

After  subjecting  the  patient  to  the  above  tests,  he  should 
be  directed  to  return  for  another  examination  on  the  second 
day  foUoAving,  and  if  it  is  found  that  the  previous  examina- 
tion has  excited  an  inflammation  in  the  joint,  it  is  positive 
evidence  that  motion  was  produced,  although  it  might  not 
have  been  preceptible  at  that  time. 

Under  profound  anaesthesia  a  positive  diagnosis  can  prob- 
ably be  made,  as  the  complete  relaxation  of  the  patient  jDermits 
motion,  provided  the  ankylosis  is  fibrous. 

Pfognosis.  False  or  fibrous  ankylosis  that  has  been  of 
short  duration,  may  improve  and  possibly  disappear  by  the 
efforts  of  the  patient.  Usually,  however,  there  is  no  improve- 
ment in  the  range  of  joint  motion  without  active  treatment. 

If  the  original  source  of  the  ankylosis  has  entirely  dis- 
appeared, fibrous  or  false  ankylosis  yields  w^ell  under  treat- 
ment. Surgeons  are  to  be  cautioned,  however,  against  oper- 
ative treatment  for  ankylosis,  where  it  is  due  to  chronic  rheu- 
matic arthritis,  as  the  results  are  most  liable  to  be  unsatis- 
factory. 
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The  prognosis  in  bony  ankylosis  is  favorable  in  certain 
cases  only  under  operation.  Like  the  fibrovis  ankylosis,  all 
the  original  disease  must  have  subsided,  and  the  bony  union 
be  firm,  then,  by  operation,  an  improvement  may  be  brought 
about.  Usually  the  choice  of  treatment  or  non-treatment  lays 
only  in  the  possible  imjDrovement  of  the  position  and  the  use- 
fulness of  the  extremity. 

In  certain  favorable  cases  it  may  be  possible  to  get  a 
movable  joint  by  excision. 

Treatment  of  Fibrous  Ankylosis,  Certain  prophylactic  meas- 
ures should  be  mentioned  in  connection  with  treating 
chronic  joint  disease. 

First;  At  stated  intervals  during  convalescence,  it  is  well 
to  produce  motion  at  the  joint,  to  prevent  too  firm  organization 
of  the  deposits.  However,  in  those  cases  where  the  disease 
is  outside  of  the  joint,  no  special  attention  need  be  given  to 
motion  as  there  is  little  danger  of  internal  ankylosis,  unless 
there  is  inflammation  in  the  joint  cavity  for  sometime. 

Second;  During  the  period  of  the  treatment  of  joint  dis- 
ease the  extremity  should  always  be  kept  as  nearly  as  pos- 
sible, in  the  position  that  will  leave  it  in  the  most  useful 
position,  provided  ankylosis  should  take  place. 

Fibrous  ankvlosis  Avhen  limited  and  onlv  existing  for  a 
short  time,  is  best  relieved  by  frequent  and  gentle  passive 
movements  with  massage  and  douching.  This  treatment,  if 
persisted  in,  will  often  be  satisfactory. 

In  some  severe  and  resisting  cases,  nothing  short  of  forci- 
ble manipulation  under  an  ayensthetic,  will  reduce  the  de- 
formity. If  contractured  muscles  exist  they  must  be  divided 
either  subcutaneously  or  openly.  If  skin  and  fascia  be  too 
short,  the  division  is  best  by  the  open  method.  An  effort 
should  be  made  to  produce  complete  flexion  and  extension  at 
the  time  of  the  operation. 

The  brisement  force  is  first  applied  toward  flexion  and 
carried  as  far  as  possible,  and  then  extension  is  made.  In 
many  cases  the  adhesions  Avill  yield  at  once  with  a  sharj^ 
crack,  or  series  of  cracks,  sounding  very  much  as  if  the  bone 
had  been  fractured. 
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Should  I'racture  imforUinately  occur  ahove  or  Ix'low  ilie 
joint,  the  oi^eration  must  be  abandoned  until  a  union  has 
taken  place.  lUipture  of  the  principal  arteries  has  been  know 
to  occur  at  such  operations,  thus  necessitating  an  amputa- 
tion. 

Great  care  must  be  taken  after  forcible  operations  for 
ankylosis,  to  guard  against  SAvelling,  and  the  obstruction  of 
the  circulation.  Sometimes  the  extremity  being  placed  in  a 
new  position  will  very  much  retard  the  flow  of  blood  through 
the  artery.  Sometimes  the  deformity  must  be  corrected  grad- 
ually on  this  account. 

All  wounds  must  be  antiseptically  dressed,  and  the  ex- 
tremity, if  possible,  placed  in  the  most  desirable  position,  and 
retained  there  with  splints  and  bandages.  In  favorable  cases 
the  plaster  of  Paris  dressing  may  be  ajjplied  over  the  whole 
extremity,  as  a  splint  and  it  acts  as  a  sedative  for  the  subse- 
quent inflammation. 

For  ultimate  success  the  full  co-operation  of  the  patient 
must  be  obtained,  and  he  must  be  told  that  passive  move- 
ments must  be  steadily  persevered  in,  at  first,  at  intervals 
of  about  a  week,  and  nearer  together  as  time  passes.  Each 
movement,  even  though  painful,  must  be  complete,  as  the 
ultimate  result  will  be  only  in  proportion  to  the  movements 
that  have  been  kept  up  in  the  joint. 

Treatment  of  Bony  Ankylosis.  As  stated  before,  the  im- 
provement expected  by  treatment  of  bony  ankylosis  is  gen- 
erally only  an  improvement  in  the  position  of  the  extremity. 
The  position  is  improved  by  operation.  A  linear  or  wedge- 
shaped  osteotomy  is  performed  and  union  allowed  to  take 
place  in  the  improved  position. 

Some  operators  have  succeeded  in  securing  a  movable 
joint,  after  cutting  the  bone  and  dressing  the  extremity  in  the 
improved  position.     (Sayer.) 

The  operation  is  sometimes  performed  sub-cutaneously, 
and  sometimes  by  the  open  method. 
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CHAPTER  I 


HIP-JOINT  DISEASE. 

Definition— Etiology — Sprains,  Acute  Arthritis,  Tuberculosis;  Pathology — 
Changes  in  Ligaments,  Bones,  Synovial  Membrane,  Cartilages,  Muscles, 
.  Abscess;  Symptoms — Lameness,  Deformity,  Pain,  Night  Cries,  Fever, 
Abscess;  Diagnosis — From  Symptoms,  History,  Examination;  Differential 
Diagnosis — Periarticular  Affections,  Sacro  iliac  Disease,  Lumbar  Pott's 
Disease,  Congenital  Dislocation  of  the  Hip,  Infantile  Paralysis,  Hysterical 
Affections. 

Hip-joint  disease  is  a  chronic  inflammation    of  the    hip 
joint.     It  involves  the  bone  in  the  form  of  an  osteitis,  and  in 
some  cases  goes  on  to  necrosis  and  suppuration. 

It  is  by  far  the  most  frequent  lesion  of  the  hip  and  by 
common  usage  the  name  hip-joint  disease  has  been  adopted. 
It  is  known  also  as  Morhus  Coxarhis,  Cooealgia,  Coxitis,  Chronic 
Articular  Osteitis  of  the  Hip,  Osteitis  of  the  Head  of  the  Femur 
and  Tuberculosis  of  the  Hip-joint. 

It  is  usually  a  disease  of  childhood,  although  young  adults 
may  suffer  from  it.  Ordinarily  only  one  hip  is  diseased,  but 
in  rare  instances  both  hips  may  become  affected. 

Tabulated  reports  show  that  the  disease  occurs  more  fre- 
quently in  males  than  in  females.     (Ashhurst,  Wright,  Holt.) 

Etiology,  There  are  three  general  conditions  that  may 
be  followed  by  hip-joint  disease;  sprain,  acute  arthritis,  and 
tuberculosis. 

Sprain  at  the  hip  is  most  often  produced  by  violence  in 
jumping,  or  slipping.  Many  cases  can  be  traced  to  a  slip  or 
fall  on  the  ice,  in  which  the  ligamentum  teres  was  ruptvired, 
or  other  violence  done  to  the  joint  structures.  In  this  con- 
nection it  may  be  said  that  many  cases  of  hip  disease  occur 
in  the  robust  and  active  children  who  romp  and  play  violently. 
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The  sprain  is  produced,  and  from  the  nature  of  the  injury  and 
neglect  in  treatment,  it  necessarily  passes  into  a  chronic 
state  of  joint  disease. 

Acute  arthritis  arising  as  the  sequel  of  other  diseases,  as 
described  in  section  IV,  is  in  some  cases  the  beginning  of  a 
protracted  hip-joint  disease.  The  acute  symptoms  may  par- 
tially subside,  but  the  arthritis  has  produced  a  disturbance 
in  tlie  ( irculation,  or  deposits  in  the  joint  so  that  destructive 
changes  must  follow. 

Tubercular  infection  may  take  place  in  a  joint  and 
tuberculosis  develop  as  a  primary  joathological  affection,  or 
the   tubercular  infection  may  occur  after  the  joint  has    been 


Fig.  108.    Bone  removed  in  excision  of  the  liip,  sliowing  necrosis. 

inflamed  from  sprain  or  acute  arthritis.  In  either  case  the 
bacilli  of  tuberculosis  are  said  to  be  present  in  the  system 
(hereditary  or  acquired),  and  find  their  way  to  the  joint  struct- 
ures through  the  circulation.  (See  Tuberculosis,  Sec.  IV, 
Chapter  IV.) 

Pathology*  In  hip-joint  disease,  the  early  pathological 
changes  are  influenced  greatly  according  to  the  causes  and 
the  anatomical  construction  of  the  joint. 

Cases  which  are  caused  by  sprain,  where  the  ligamentum 
teres  and  its  accompanyingblood  vessels  are  ruptured,  thereby 
diminishing  or  cutting  off  the  blood  supply  to  the  head  and 
neck  of  the  femur,  besides  the  hemorrhage  into  the  joint 
cavity,  and  the  irritation  produced  by  the  injury,  are  most 
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liable  lo  be  followed  by  necrosis  of  the  upper  part  ofthcfemur. 

No  doubt  nature  endeavors  to  furnish  provisional  collat- 
eral circulation  to  repair  the  injury,  yet  her  efforts  are  at  an 
anatomical  disadvantage.  Irritation  and  minor  injuries  from 
exercise,  place  the  parts  at  a  greater  disadvantage  in  making 
the  necessary  repairs  to  prevent  necrosis. 

Later,  if  the  case  j^rogresses,  all  the  structures  entering 
into  the  formation  of  the  joint,  become  involved  in  inflamma- 
tory changes,  principally  from  the  atrophic  disturbance  in 
the  head  and  neck  of  the  femur. 

In  cases  of  hip  diseases,  that  have  their  origin  as  an  acute 
arthritis  from  infection,  the  early  pathological  changes  will 
vary  according  to  the   nature  of  the  poison.     The  synovial 
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Fig.  109.    Same  as  Fig.  108.    Separation  of  the  head  and  great 
trochanter  from  the  effects  of  hip-joint  disease. 

membrane  offers  the  most  convenient  receptacle  for  the 
microbes  or  their  products,  and  an  acute  synovitis  is  the  re- 
sult. The  joint  cavity  is  rapidly  filled  with  serous,  sero- 
purulent  or  pyogenic  fluid.  The  synovitis  is  accompanied 
by  definite  symptoms,  and  if  it  becomes  chronic,  degenerative 
changes  in  the  bone  or  necrosis  is  the  result. 

In  tubercular  infection  of  the  hip-joint,  the  deposit  most 
often  takes  place  in  the  bone.  The  primary  focus  of  disease 
may  be  either  in  the  acetabulum  or  in  the  head  of  the  femur, 
or  it  may  be  in  several  places  in  both  bones.     At  an  advanced 
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period  in  hip-joint  disease,  it  is  difficult,  even  by  inspection 
of  the  joint  structures,  to  determine  the  original  focus  of  the 
disease,  as  the  whole  joint  becomes  involved  in  the  patho- 
logical process.  Infiltration,  ulceration,  granulation  and  the 
separation  of  the  articular  cartilages  from  the  underlying  bone 
is  the  rule. 


Fig.  110.    Skiagraph  of  a  case  of  protracted  hip-joint  disease 
in  which  spontaneous  fracture  occurred. 

The  strong  muscles  around  the  joint  are  stimulated  to 
contraction  to  guard  the  joint  against  injury,  and  in  some 
cases  there  is  a  degree  of  pressure  necrosis  from  the  femur 
being  pressed  hard  against  the  acetabulum.  The  muscles  of 
the  whole  extremity  exhibit  a  degree  of  atrophy  from  dimin- 
ished circulation  and  non  use. 

The  formation  of  an  abscess  constitutes  a  disagreeable 
feature  in  connection  with  any  case.     It  sometimes,  in  cases 
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of  acute  arthritis,  forms  early;  in  tubercular  cases  it  may  be 
a  late  complication,  Avliile  many  cases  run  a  protracted  course 
without  infection  and  the  formation  of  j)us. 

Where  an  abscess  forms,  the  periarticular  tissues  be- 
come involved,  and  the  pus  gradually  accumulates  under  the 
skin. 

Where  there  is  pyogenic  infection  of  the  hip-joint,  the 
trochanters  and  the  rim  of  the  acetabulum  prevent  perfect 
drainage  of  the  joint  cavity  and  the  destruction  of  tissue  is 
thereby  very  much  increased.  Suppurative  cases,  if  left  to 
themselves,  usually  continue  until  the  greater  part  of  the 
head  and  neck  of  the  femur,  and  a  portion  of  the  acetabulum 
form  into  sequestra  and  come  away  with  the  discharges. 

Symptoms.  The  early  symptoms  of  hijo-joint  disease  will 
vary  according  to  the  circumstances  attending  the  onset  of 
the  affection. 

As  the  largest  number  of  cases  follow  sprain,  the  history 
of  some  injury  may  be  expected.  The  symptoms  of  lameness 
following,  vary  according  to  the  severity  of  the  injury.  Usually 
the  child  is  running  about  in  a  few  davs,  as  thouoh  no 
injury  ha<lbeen  sustained.  For  months  he  may  continue 
his  exercises,  whatever  they  may  be,  with  only  a  slight  lame- 
ness or  stiffness  of  gait,  which,  as  a  rule  is  not  sufficently 
marked  to  attract  the  serious  attention  of  the  parents. 

LcDiieness.  The  child  may  be  noticed  to  limp  at  times, 
and  at  other  times  to  be  comparatively  free  from  lameness. 
The  lameness  increases,  and  in  walking  the  patient  will  be 
inclined  to  strike  the  ball  of  the  foot  on  the  ground  rather 
than  the  heel.  The  knee  is  slightly  bent  and  the  li^el  raises 
when  the  weight  of  the  trunk  falls  on  the  hip.  In  standing, 
the  patient  throws  the  body  weight  on  the  well  extremity, 
while  the  other  leg  and  foot  is  placed  a  little  farther  forward. 
These  symptoms  are  more  noticeable  in  the  morning  or  after 
sitting  for  awhile,  than  they  are  later  in  the  day,  or  after  the 
child  has  been  exercising. 

Defor^mity.  Upon  inspection,  with  the  child  stripped  and 
standing,  it  can  be  noticed  that  the  natis  upon  the  side  of 
the  lameness  drops  a  trifle,    is  somewhat  flattened,  and  the 
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gluteo-femoral  crease  is  lower  and  shallower  than  upon  the 
well  side.  This  occurs  in  consequence  of  the  child  favoring 
the  diseased  side  in  walking  and  standing.  As  he  walks  the 
stiffness  at  the  hip  can  be  seen. 


Fig.  111.     Hip-joint  disease,  arising  from  acute  arthritis. 
Shortening  from  the  tilting  of  the  pelvis. 

In  many  of  the  cases  that  arise  from  acute  arthritis,  and 
in  severe  or  advanced  cases  the  symptoms  are  quite  different^ 
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The  patient  may  be  confined  to  the  l)e(l  from  the  beginning, 
or  only  able  to  move  about  by  the  assistance  of  crutches.  The 
joint^is  very  sensitive  to  any  attempt  at  using  it,  and  in  chil- 
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Fig.  112.    Same  case  as  Fig.  111.    Front  view. 


-dren,  the  muscles  have  fixed  the  extremity  in  a  position  of 
jnarked  adduction  or  abduction  and  flexion 
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There  is  usually  the  appearance  of  shortening  of  the  ex- 
tremity which  arises  from  the  tilting  of  the  pelvis.  In  some 
cases  there  may  be  the  appearance  of  lengthening,  but   if 


Fig.  113.     Earliest  signs  of  hip-joint  disease  in  the  left  hip. 

measurements  are  taken,  the  extremities  will  be  found  to  be 
of  the  same  length  unless  the  disease  has  existed  for  years 
during  the  growing  period,   in  which  cases  there  is  usually 
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an  arrested  growih  of  the  extremity.  If  (he  disease  occurs 
in  adults,  the  adduction  or  flexion  is  not  so  liable  to  be 
present,  especially  in  bedridden  cases. 

Atrophy  of  the  muscles  of  the  Avhole  ext remit}-  is  usually 
quite  an  early  symptom,  and  is  most  marked  in  the  severe 
(ases. 


Fig.  114.    Showing  tilting  of  the  pelvis  usually  present  in 
hip-joint  disease. 


Pain.  The  pain  is  a  varying  symptom  of  hip  disease.  It 
may  be  absent  at  any  or  all  times  in  some  cases,  or  it  may 
form  one  of  the  distressing  symptoms.  Usually  as  the  dis- 
ease progresses  the  pain  M'ill  be  felt  in  or  near  the  knee.    The 
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patient  rarely  complains  of  pain  about  the  hip,  unless  an 
abscess  is  gathering  under  the  skin. 

The  patient  unconsciously  protects  the  joint  against  in- 
juries. In  severe  cases,  in  the  movement,  the  foot  of  the  well 
limb  will  be  placed  under  the  lower  part  of  the  other  leg  when 
it  is  to  be  suddenly  lifted. 

Manipulation  may  produce  pain,  or  in  other  cases  the  joint 
may  be  perfectly  stiff  by  muscular  spasm,  so  that  manipula- 
tion is  painless.  In  some  cases  a  certain  arc  of  motion  can 
be  described  Avithout  producing  pain,  but  when  the  limit  is 
reached,  further  motion  becomes  painful  and  is  prevented  by 
muscular  spasm. 

Night  cries.  At  any  time  during  the  course  of  the  affec- 
tion, night  cries  may  be  a  distressing  symptom.  After 
the  patient  is  asleep  and  to  all  appearances  entirely  uncon- 
scious, sleep  will  be  interrupted  by  a  loud  cry,  as  if  from  severe 
pain,  folloAved  by  moaning  or  crying  for  a  few  seconds,  and 
then  the  child  is  sound  asleep  again.  The  cry  is  caused  by 
the  spasmodic  twitching  of  the  muscles  while  asleep,  and 
may  vary  from  a  short  moan  to  a  sharp  shriek.  It  may  be 
absent  in  the  milder  cases. 

Fever.  During  the  active  stages  of  hip  disease  the  tem- 
perature Avill  vary  from  normal  to  102  degrees  Fahrenheit. 
Early  in  the  affection  the  thermometer  will  register  a  fluctuat- 
ing temperature  of  one  to  three  degrees  above  normal.  At 
any  stage  in  the  course  of  the  disease  when  the  temperature 
remains  normal  for  a  week  or  two,  it  may  be  regarded  as 
favorable,  and  a  desirable  condition  to  be  accomplished.  A 
fluctuating  temperature  with  chills  and  fever,  coated  tongue 
and  SAveats  may  be  regarded  as  evidence  of  abscess. 

There  is  often  observed  a  tendency  to  remission  of  the 
fever  during  the  course  of  the  disease.  To  outside  appear- 
ances, a  case  may  seem  to  recover  from  the  distressing  symp- 
toms for  a  time  and  afterAvards  they  return  Avith  increased 
Adgor.  It  is  Avell  not  to  be  deceived  by  this  temporary  improve- 
ment. A  careful  study  of  all  the  symptoms  should  be  made 
for  some  Aveeks  before  concluding  that  permanent  improve- 
ment is  taking  place. 
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Ahscfiss.  Many  cases  run  a  protracted  course  without  the 
formation  of  an  abscess.  It  is  usually  in  neglected  and 
infective  cases  that  it  occurs.  As  a  rule  it  has  its  origin  within 
the  capsule  of  the  joint.  Finally  the  pus  penetrates  the  cap- 
sule and  may  be  entirely  absorbed  by  the  soft  tissues   into 


Fig.  115.     Favorable  result  following  supprative  hip-joint  disease. 

which  it  escapes.  Generally,  however,  it  slowly  follows  the 
sheaths  of  the  muscles,  and  the  fascia,  appearing  later  as  a 
secondary  abscess  with  numerous  fistvilous  openings,  dis- 
charging pus  and  serum  for  months  or  years. 
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Pus  may  collect  under  the  skin,  ioiniing  a  fluctuating 
tumor.  Its  most  usual  location  is  just  below  the  joint  at  the 
anterior  border  of  the  tensor  vaginae  femoris  muscle.  It  may 
form  posteriorly  at  the  lower  border  of  the  gluteus  maximus; 
or  it  mav  reach  the  inner  side  of  the  thigh  in  front  of  the  adduc- 


Fig.  116,    Front  view  of  Fig.  115,  showing  abscess  scar. 

tors  or  it  may  open  into  the  rectum,  or  above  Poupart's  liga- 
ment. 

Diagnosis.  The  diagnosis  of  hip-joint  disease  is  easy  in 
some  cases  and  difficult  in  others.  When  the  symptoms  — 
lameness,    deformity,   atrophy,   pain,   night   cries,   fever  and 
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abscess  are  at  all  coiisjjicuoiis,  a  diagnosis  can  be  made  at  a 
glance. 

Many  times  tiie  symptoms  are  not  sufficiently  plain  and 
gross  errors  are  made  in  the  early  recognition  of  the  disease. 

The  symptoms  that  are  present  in  all  cases  are  lameness, 
deformity  and  a  variation  in  temperature. 

The  lameness  is  peculiar,  but  it  may  exist  in  connection 
with  other  troubles.     The  same  is  true  in  regard  to  the  fever. 

The  deformity,  in  some  cases  scarcely  noticable,  is  the 
principal  feature  upon  which  to  base  a  diagnosis.  The  par- 
ticular part  of  the  deformity  to  be  taken  into  consideration  is 
the  stiffness  at  the  joint — the  muscular  rigidity. 

The  muscular  stiffness  at  the  hip  can  best  be  determined 
by  stripping  the  patient  and  using  gentle  manipulation  of  the 
extremities,  while  the  patient  is  lying  on  the  table. 

The  patient  should  be  placed  on  his  back,  and  flexion  and 
extension  made  to  determine  the  degree  of  motion  at  the 
hip.  Flexion  should  be  made  Avith  one  extremity,  then 
the  other,  and  it  will  be  noticed  that  on  the  diseased  side  the 
pelvis  moves  with  the  thigh,  while  on  the  well  side  the  mo- 
tion at  the  hip-joint  is  free. 

Rotation  of  the  head  of  the  femur  within  the  acetabulum 
should  be  tried  bv  turninp-  the  foot  from  one  side  to  the  other 
— abduction  and  adduction.  The  thigh  should  be  flexed  and 
then  rotation  tried.  In  the  very  earliest  stages  of  hip  disease, 
an  unusual  resistance  to  this  motion  will  be  found  on  the 
affected  side,  as  compared  with  the  normal  side.  A  catch  in  the 
motion  of  the  joint  in  any  part  of  its  arc  is  suspicious,  and 
any  considerable  degree  of  fixation  may  be  regarded  as  almost 
pathognomonic  of  hip  disease. 

In  making  these  tests  in  young  children  who  are  liable 
to  be  frightened,  much  care  must  be  exercised  to  determine 
between  the  muscular  stiffness,  and  the  voluntary  efforts  of 
the  child  to  resist  manipulation.  Gentle  movements  of  the 
extremities  with  the  child  in  different  positions  will  probably 
determine  limitation  of  motion. 

The  history  of  the  case  will  be  of  great  assistance  in  form- 
ing a  positive  diagnosis.     A  history  of  a  slight  lameness  cover- 
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ing  a  period  of  many  months,  which  possibly  was  preceded  by 
a  sprain,  or  some  of  the  common  diseases,  which  was  followed 
for  a  short  time  by  an  acute  inflammation  of  the  joints. 

It  is  well  to  take  into  consideration  the  family  history,  as 
it  would  have  a  bearing  in  establishing  the  fact  as  to  whether 
the  disease  was  tubercular  or  not. 

The  diagnosis  of  deep  abscess  is  made  with  considerable 
difficulty.  When  pus  is  present,  the  symptoms  are  usually 
severe — limited  motion,  pain,  night  cries,  chills  and  fever, 
with  a  coated  tongue,  etc.  A  careful  study  of  these  symp- 
toms for  a  few  days,  should  enable  one  to  make  an  early 
diagnosis  of  pus  within  the  cavity  of  the  joint. 

Differential  Diagnosis-  Many  mistakes  have  been  made 
in  the  diagnosis  of  hip- joint  disease  by  physicians  not  being 
familiar  with  the  symptoms  of  the  affection. 

The  differentiation  of  sprain  and  acute  arthritis  can  readily 
be  made  from  the  history.  The  same  is  true  of  all  other  acute 
troubles.  There  is  hardly  any  excuse  for  a  case  of  hip  disease 
being  diagnosed  as  rheumatism. 

The  principal  affections  which  are  to  be  differentiated 
from  hip- joint  disease,  are: 

1.  Periarticular  affections. 

2.  Sacro-iliac  disease. 

3.  Lumbar  Pott's  disease. 

4.  Congenital  dislocation  of  the  hii3. 

5.  Infantile  paralysis. 

6.  Hysterical  affections. 

1.  Periarticular  affections  which  have  not  yet  attacked 
the  joint,  are  recognized  by  the  fact  that  the  disease  invades 
only  certain  groups  of  muscles,  causing  a  limitation  of  motion, 
greater  in  one  direction  than  in  another.  Under  this  head 
may  be  included  inflammation  of  the  bursse  and  lymphatics, 
psoas  abscess,  caries  of  adjacent  bones  and  osteosarcoma. 

2.  Sacro-iliac  disease  differs  from  hip  disease,  in  that 
the  seat  of  greatest  tenderness  is  different.  If  the  pelvis  is 
fixed,  there  will  be  easy  motion  at  the  hip.  In  walking,  the 
patient  inclines  the  body  to  the  opposite  side,  and  the  thigh 
is  not  drawn  toward  the  pelvis,  as  in  hip-joint  disease. 
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3.  Lumbar  Pott's  disease,  is  sometimes  difierentiated 
with  difficulty,  but  the  point  to  determine  is  the  location  of 
the  rigidity  of  the  muscles.  In  lumbar  Pott's  disease,  it  will 
be  found  to  be  in  the  back.  While  the  psoas  and  iliacus 
muscles  may  be  involved,  thus  aflecting  the  movement  at  the 
hip,  still  as  a  rule,  abduction  can  be  easily  made.  In  some 
cases,  time  must  be  given,  with  repeated  examinations,  in 
order  to  make  the  differentiation. 

4.  Congenital  dislocation  of  the  hii3  is  differentiated  by 
api^lying  Nelaton's  test,  or  determining  that  the  lameness 
has  existed  from  the  time  the  child  began  to  walk.  The  free 
mobility  at  the  joint  will  exclude  hip- joint  inflammation. 

5.  Infantile  jDaralysis  in  its  initial  stage,  may  closely  re- 
semble the  early  symptoms  of  hip-joint  disease.  In  time, 
however,  there  is  great  mobility  at  the  hi23.  The  tottering 
walk,  absence  of  reflex  muscular  spasm  and  the  absence  of 
the  electrical  reaction,  aid  in  the  diagnosis. 

6.  Hysterical  affections,  often  require  much  skill  and 
care  in  making  the  examination  in  order  to  be  positive  of  the 
differentiation.  In  some  instances,  in  hysterical  affections, 
there  will  be  a  temporary  relaxation  of  miiscular  spasm,  when 
the  patient's  attention  is  diverted. 

During  the  usual  examination,  the  hip  may  be  found  very 
stiff,  but  after  the  examination  is  completed,  and  the  patient 
is  dressing,  it  may  be  seen  that  considerable  motion  exists  at 
the  joint.  The  movements  of  the  patient  must  be  observed 
in  sitting,  moving,  crossing  the  limbs  and  buttoning  the 
shoe,  etc.  The  patient  mil  unconsciously  make  motions  that 
would  be  impossible  with  organic  disease  of  the  hip-joint. 
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HIP-JOINT  DISEASE  (CONTINUED). 

Prognosis— In  Early  Stages,  In  Advanced  Stages;  Treatment — Recumbency, 
Extension, Mechanical  Treatment,  Operative  Treatment,  Iodoform  Injection, 
Excision;  Treatment  c>f  Hip  Ankylosis — Myotomy  and  Tenotomy, 
Osteotomy,  Grant's  Operation. 

Prognosis.  The  prognosis  is  unfavorable  if  left  to  a  natvi- 
ral  course.  If  properly  treated,  it  can  be  cured  in  the  early 
stages  without  deformity  remaining,  but  with  more  or  less  de- 
formity, if  the  case  is  well  advanced  before  treatment  is  com- 
menced.       - 

The  natural  course  of  the  disease  is  tedious — covering 
a  period  of  three  to  six  years,  and  if  a  cure  is  brought  about, 
it  is  with  much  deformity  remaining.  The  course  of  the  dis- 
ease can  be  very  much  shortened  and  the  degree  of  the  de- 
formity very  much  lessened  by  efficient  treatment.  During 
such  a  protracted  sickness,  many  complications  arise  which 
may  increase  the  danger  or  cause  a  fatal  termination. 

When  the  disease  occurs  after  puberty,  it  is  more  exten- 
sive and  more  fatal  than  when  it  occurs  at  an  earlier  period. 

Cases  that  arise  from  infection,  in  the  form  of  arthritis, 
run  a  more  rapid  course  and  are  much  more  severe  than  those 
from  sprain.  The  same  disorders  that  produced  the  hip  dis- 
ease may  be  present  in  other  organs  and  tissues  of  the  body, 
and  the  vital  forces  may  be  much  lowered  by  their  presence. 

The  formation  of  abscess  is  always  an  undesirable  feat- 
ure in  a  case,  as  it  means  the  destruction  of  much  tissue, 
and  subjects  the  patient  to  the  dangers  of  secondary  infection 
from  without.  It  may  be  said,  that  as  a  rule,  the  cases  that 
are  fatal  are  those  which  sufiter  from  a  mixed  infection,  and 
disease  attacks  other  joints  or  other  parts  of  the  body,  as  the 
lungs,  kidneys,  or  spine. 
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Some  cases  result  in  spontaneous  cure,  and  when  this 
occurs,  it  is  usually  with  bony  ankylosis. 

When  the  disease  has  existed  during  childhood,  the  growth 
of  the  extremity  is  arrested,  and  shortening  remains,  together 
with  more  or  less  loss  of  function  of  the  hip- joint. 

Mild  cases  can  be  cured  with  free  motion  at  the  joint,  and 
little  or  no  shortening,  but  severe  and  protracted  cases  inad- 
vertently result  in  shortening,  flexion  and  fixation. 

The  time  necessary  to  effect  a  cure  in  well  marked 
cases  is  from  one  to  three  years.  The  early  discontinuance 
of  treatment  is  a  serious  mistake,  as  relapses  are  liable  to 
occur  and  be  disastrous  to  the  patient.  It  is  better  to  con- 
tinue protective  treatment  too  long  than  to  run  the  risk  of  hav- 
ing a  relapse  by  its  discontinuance.  If  the  case  is  treated 
early,  all  the  symptoms  will  gradually  disappear  as  it  im- 
proves, and  it  is  well  to  continue  this  treatment  for  one  year 
after  apparent  recovery. 

Treatment  The  treatment  of  hip-joint  disease  may  be 
considered  under  three  headings : 

1.  Recumbent. 

2.  Mechanical. 

3.  Operative. 

1.  Recumbency  is  one  of  the  best  methods  of  securing 
complete  rest  to  the  diseased  joint.  It  is  well  to  confine 
the  child  in  bed  for  three  or  four  weeks  at  the  beginning 
of  even  early  treatment,  as  we  know  of  no  plan  of  treatment 
that  will  do  more  good  for  a  time,  than  complete  rest  in  bed. 
It  also  gives  good  opportunity  for  studying  the  case  independ- 
ent of  any  influence  from  exercise. 

If  the  deformity  be  slight,  with  no  pain  or  night  cries, 
recumbency,  without  extension  will  suffice.  Most  cases, 
however,  will  find  great  relief  from  bed-extension. 

Bed-extension  can  be  accomplished  by  the  use  of  "  Buck's 
extension  "  as  employed  in  the  treatment  of  fractures  of  the 
femur.  It  is  fastened  to  the  leg  by  adhesive  plaster  and 
extension  made  by  a  rope  over  a  pully  at  the  foot  of  the  bed 
with  a  weight  attached. 

The  amount  of  weight  to  be  applied   should  be  sufficient 
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to  relieve  the  child  and  keep  the  extremity  straight.  Prob- 
ably about  one  pound  to  each  year  of  age.  After  the  recum- 
bency treatment  has  been  used  awhile  if  the  symptoms  show 
an  improvement,  mechanical  protection  can  be  used  by  day 
and  bed-extension  by  night. 

A  combination  of  bed-extension  and  mechanical  protec- 
tion may  be  had  in  the  use  of  the  bed-frame  with  the  traction 
apparatus  added. 


Fig.  117.    Bed  extension  used  in  recumbency  treatment,  or  after  excision  of 
the  hip-joint.    Same  case  as  Fig.  113,  after  excision. 

2.  Mechanical  treatment  consists  in  using  some  form  of 
brace  or  fixation  apparatus,  either  with  or  without  extension, 
in  such  a  manner  as  to  allow  the  patient  to  move  about  some 
during  the  day  time  without  producing  friction  at  the  hip.  As 
good  an  apparatus  as  any  is  the  long  hip  splint.  (Fig.  118 
and  Fig.  119.) 
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The  brace  or  splint  is  made  without  joints  from  the  hip  to 
the  shoe,  so  that  if  desired,  extension  can  be  made  between 
the  pelvis  and  the  foot.  An  extension  of  one  inch  is  placed  on 
the  bottom  of  the  shoe  of  the  well  foot  so  that  the  lame  ex- 


Fig.  118.    Mechanical  treatment  by  long  hip  brace.    A 
thick  sole  is  placed  on  the  heel  of  the  well  foot. 

tremity  will  swing  without  striking  the  toe  on  the  ground  as 
the  child  walks  with  crutches. 

This  treatment  should  be  persisted  in  for  a  long  time,  in 
conjunction  Avilh  improved  hygiene,  generous  diet,  sufficient 
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sleep  and  such  constitutional  medication  as  the  general  con- 
dition of  the  case  may  demand. 

The  recumbent  and  mechanical  treatment  will  produce   a 
cure  in  numy  cases,  especially  if  It  is  mild,  or  if  there    is   no 


Fig.  119.    Same  case  as  Fig.  118.    This  apparatus  is  also 
suitable  for  protection  after  excision  of  the  hip. 


abscess  present.  When, after  a  reasonable  trial  of  this  treat- 
ment, no  satisfactory  progress  towards  recovery  is  evident, 
resort  should  be  had  to  operative  treatment. 
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3.  The  operative  treatment  most  effectual  in  the  relief 
of  hip-joint  disease  is  injection  and  excision. 

Operative  Treatment.  The  injecting  of  iodoform  emulsion  in 
or  about  the  joint  is  considered  by  some  as  effectual  in  the  cure 
of  many  cases.  If  the  capsule  of  the  joint  is  filled  with  fluid, 
it  is  well  to  withdraw  it  with  the  aspirator.  Many  times  the 
aspiration  of  a  joint  will  relieve  the  pain,  and  do  much  toward 
promoting  improvement,  especially  in  those  cases  that  arise 
from  arthritis.  The  iodoform  emulsion  can  be  introduced 
through  the  needle  of  the  aspirator  if  desired.  All  antiseptic 
precautions  must  be  taken  in  this  operation. 

The  best  point  to  be  selected  for  the  introduction  of  the 
emulsion  into  the  joint  is  described  by  De  Vos  as  follows: 
"  A  line  is  drawn  from  a  point,  the  breadth  of  the  patient's 
thumb,  external  to  half  way  the  distance  from  the  anterior 
superior  spine  of  the  ilium  to  the  pubic  spine.  From  this 
point  another  line  is  drawn  to  the  outer  edge  of  the  tro- 
chanter major.  At  the  junction  of  the  outer  and  second 
fourths  of  this  line,  the  needle  is  introduced,  provided  the 
limb  is  extended,  the  foot  vertical  and  the  trochanter  in  its 
normal  relation  toNelaton's  test  line."  The  needle  can  also 
be  introduced  into  the  hip-joint  by  puncturing  just  behind 
the  great  trochanter. 

The  hip  is  then  impiobilized  by  plaster  or  other  suit- 
able dressing,  and  the  child  kept  in  bed  for  one  week,  Avhen 
the  injection  is  repeated.     (See  Sect.  IV,  Chap.  V.) 

As  soon  as  it  is  found  that  the  disease  is  progressive,  re- 
sort is  had  at  once  to  excision,  not  waiting  for  greater  de- 
struction. Where  the  inflammation  is  extensive,  with  necro- 
sis and  danger  of  abscess,  then  the  longer  the  excision  is 
deferred,  the  more  bone  it  will  be  necessar}'^  to  remove,  and 
the  greater  the  consequent  deformity. 

Excision  or  Resection  of  the  Hip- Joint.  The  modus  operandi 
in  excision  of  the  hip  is  as  follows  :  The  anaesthetized  patient 
is  laid  upon  his  side  upon  the  operating  table  with  the  affected 
hip  uppermost.  The  hip  and  knee  joints  are  slightly  flexed, 
and  a  cushion  is  placed  between  the  knees.  The  body  of 
the  patient  is  carefully  protected  against  wetting  and   expos- 
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ure  by  rubber  sheets.  The  hij)  and  buttocks  are  shaved, 
scrubbed,  and  disinfected,  and  the  field  of  operation  protected 
with  sterilized  towels. 

A  curved  incision,  commencing  at  a  point  about  two  or 


Fig.  120.    Line  of  incision  in  excision  or  resection  of  the 
hip-joint. 


two  and  a  half  inches  above  the  tip  of  the  trochanter  major, 
is  made,  and  extended  downward,  backward  and  forward,  to  a 
point  about  the  same  distance  below  the  tip  of  the  trochanter, 
and  over  the  shaft  of  the  femur.  The  incision  is  curved,  with  its 
convexity  posteriorly,  and  shoidd  reach  the  bone.     The  knife 
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or  the  periosteal  elevator  should  now  be  used  to  expose  the 
trochanter.  At  this  junctiire  of  the  proceeding,  the  diagnosis 
can  be  confirmed  by  making  an  opening  into  the  cancellous 


Fig.  121.    Showing  detail  of  the  operation  of  excision  of  the  hip-joint. 

tissue  and  observing  the  condition  of  the  bone.  In  nearly 
every  case  evidence  of  caries  can  be  seen  under  the  surface 
of  the  great  trochanter. 

The  operator  continues  the  dissection  until  he  can  pass 
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his  finger  around  the  I'ciniir  ahove  llic  Irocliaiilcr  minor.  He 
then  passes  a  chain  saw  around  Uie  lione  and  saws  at  al)out 
right  angles  with  the  shaft  ol"  the  femur.  After  the  ])one  is 
divided  he  grasps  the  sawed  oil  portion,  and  by  a  few  sweeps 
of  the  knife  closely  hugging  the  bone,  the  head  of  the  femur 
is  quickly  and  easily  dislodged. 


Fig.  122.    Case  from  which  the  bone  in  Fig.  107  was  resected, 
showing  result  six  months  after  the  operation. 


The  capsule  is  carefully  excised  with  scissors  and  forceps, 
and  with  a  sharp  curette  all  fungus  and  necrotic  tissue  is 
thoroughly  scraped  away,  while  cut  vessels  are  immediately 
seized  and  ligated.  The  acetabulum  is  scraped,  and  if  necro- 
sis is  found,  the  dead  bone  is  also  thorouphlv  removed.     The 
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sawed  off  end  of  the  femur  is  examined,  and,  if  there  is  evi- 
dence of  necrosis  remaining,  the  periosteum  is  peeled  off, 
and  section  after  section  of  the  bone  removed  until  sound 
and  healthy  bone  is  reached. 

If  the  case  is  one  with  pus  cavities  and  sinuses,  as    soon 


Fig.  123.    Same  case  as  Fig.  123,  eight  months  after  operation, 
showing  flexion. 

as  these  are  opened,  they  should  be  thoroughly  cleansed  by 
irrigation  with  an  antiseptic  solution,  before  proceeding  far- 
ther with  the  operation.  All  fungus  or  pyogenic  secreting 
tissue  or  membrane  should  be  thoroughly  cut  and  scraped 
away,  the  cavity  of  the  wound  irrigated  and  made  as  clean  as 
a  newly  incised  wound. 
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Silkworm  gut  sutures  are  inserted  oue-thinl  of  an  inch 
apart,  and,  before  they  are  tied,  the  wound  is  loosely  packed 
with  iodoform  gauze.  An  ample  dressing  is  applied,  the 
patient  put  to  bed,  and  a  weight  and  pully  extension  appa- 
ratus put  on.  The  patient's  legs  should  be  suj^ported  by 
sand  bags  or  a  blanket  splint. 


Fig.  124.    Showing  good  results  four  years  after  excision 
of  the  hip-joint. 

Thirty-six  hours  after  the  operation  the  iodoform  gauze 
should  be  removed,  and  a  small  piece  placed  in  the  mouth  of 
the  wound,  and  fresh  dressings  applied  to  remain  until  the 
seventh  day,  when  the  sutures  should  be  removed.  In  many 
cases  the  wound  heals  readily  without  the  formation  of   pus. 
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If  suppuration  should  re-establish  itself  in  the  wound,  then  a 
frequent  redressing  and  irrigation  are  necessary.  Should  exu- 
berant granulations  or  fungus  tissue  appear  in  the  wound, 
these  must  be  thoroughly  scraped  aAvay. 

During  the  after  treatment,  the  limb  must  be   kept  fully 
extended  and  somewhat  abducted.     In  a  few    weeks,    or    as 


Fig.  125.    Same  case  as  Fig.  124,  showing  flexion  and  rotation  in  the  hip. 

soon  as  the  wound  is  nearly  or  completely  healed,  a  modified 
Sayer  apparatus  should  be  applied  and  the  patient  should 
be  permitted  to  exercise  on  crutches.  As  his  strength  per- 
mits he  can  exercise  the  extremity,  and  by  degrees  acquire 
the  use  of  it  in  walking.  The  use  of  the  supporting  apparatus 
should  be  continued  for  months,  or  until  the  patient  has  com- 
plete control  over  the  extremity. 
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Ankylosis  following  Hip-Joint  Disease. 

If  hip  disease   receives    the   proper  treatment  (luring  the 
course  of  the  affeclion,  tlie  deformity  remaining  after  recovery 


Fig.  126.    Deformity  that  usually  follows  untreated  cases  of 
hip-joint  disease.    Bony  ankylosis. 


seldom  requires  any  treatment,  except  to  lengthen  the  shortened 
extremity  by  an  extension  on  the  sole  of  the  shoe. 

There  are  many  cases  where  extension  and  protection  are 
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not   used;    and  when  recovery  takes  place,  the  thigh  is   badlv 
flexed  and  ankylosed  in  an  ahnost  useless  position. 

When  the  extremity  is  left  in  such  a  position  as  to  be  use- 
ful to  the  patient  in  walking,  with  no  great  deformity,  the  anky- 
losis should  not  be  interfered  with,  for  fear  of  causing  a 
relapse  of  the  old  disease.  If,  however,  the  ankylosed  position 
is  such  as  to  be  a  great  impediment,  and  it  is  made  sure  that 
the  hij)-ioint  disease  has  completely  subsided,  then  opera- 
tive treatment  to  improve  the  usefulness  of  the  extremity  may 
be  considered. 

Myotomy  and  tenotomy  are  best  performed  on  the  hip  by 
the  open  method.  The  rule  is  to  divide  all  the  shortened 
muscles  and  tendons.  Those  requiring  division  are  usually 
the  tensor  vaginae  femoris,  fascia  lata  and  the  intermuscular 
ligaments. 

In  some  cases  the  psoas  and  iliacus muscles  may  require 
division.  Barwell  states  that  he  has  had  good  results  follow- 
ing the  extensive  division  of  muscles  and  fascia;  and  other 
operators  have  excised  adipose  tissue  and  skin. 

After  myotomy  and  tenotomy,  tlie  limb  should  be  brought 
into  the  corrected  position,  manual  force  being  used  if  neces- 
sary. The  wound  is  then  to  be  closed  in  the  usual  manner 
and  immobilization  and  extension  employed  until  all  sensi- 
tiveness has  disappeared  from  the  joint. 

Osteotomy  is  to  be  performed  Avhere  bony  ankylosis  exists 
with  great  deformity.  (Ashurst's  Surgery.)  It  consists  in 
dividing  the  bone  near  the  joint,  and  after  bringing  the  ex- 
tremity, into  a  useful  position,  allowing  it  to  reunite  on  the 
same  principle  as  in  fractures.  (Sayer,  Adams,  Grant,  Volk- 
man.) 

Some  operators  (Barwell,  Munde,  Le  Dentu),  have  sought 
to  make  a  movable  joint  at  the  point  where  osteotomy  lifis 
been  performed,  hy  using  passive  motion  from  the  fifteenth 
day  after  the  operation. 

The  result  has  not  been  generally  satisfactory,  as  the  new 
joint  has  proven  weak  and  unreliable.  On  the  other  hand, 
if  the  bone  is  allowed  to  reunite,  tlie  mobility  of  the  pelvis 
compensates  for  the  loss  of  motion  at  tlie  hip. 
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Osteotomy  varies  considerably  as  porlonncd  l>y  difTercMit 
operators.  Barton  exdsed  a  we(lge-slia[)e(l  piece  of  bone  from 
betAveen  the  trochanters.  Saver  sought  lo  imitate  the  ball 
and  socket  joint  by  removing  a  semi-circidar  piece  of  bone; 
Adams  divides  the  neck  of  tlie  femur  through  a  small  Avoiind; 
while  Grant  divides  tlie  femur  below  the  trochanter  minor. 

Of  all  the  plans  suggested,  some  modification  of  Grant's 
ojDeration  seems  to  have  the  i3recedence.  It  can  be  performed 
as  follows:  An  incision  is  made  from  the  tip  of  the  great 
trochanter,  dowuAvard  over  the  bone.  The  muscidar  attacli- 
ments  and  periosteum  are  raised  with  the  periosteotome  just 
below  the  level  of  the  trochanter  minor.  Then  the  bone  is 
divided.  A  chisel,  saAV,  or  osteotome,  that  Avill  do  the  Avork 
Avithout  injury  to  adjacent  blood  vessels  can  be  used.  A  partial 
division  of  the  bone  can  be  completed  by  fracture,  if  thought 
best.  The  hemorrhage  is  then  arrested,  the  Avound  closed 
and  the  extremity  placed  in  a  normal  relation  to  tlie  pelvis. 
If  resisting  muscles  and  tendons  are  found,  they  should  also 
be  divided. 

The  subsequent  treatment  is  similar  to  that  of  a  fracture. 
Extension  and  immobilization  should  be  maintained  until 
union  takes  place  betAveen  the  bones,  or  if  nearthrosis  is 
desired,  passive  motion  should  be  commenced  in  about 
fifteen  or  tAventy    days  after  the  operation. 
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KNEE-JOINT  DISEASE. 

Definition — Etiology — Pathology — Symptoms— Lameness,  Pain,  Swelling,  De- 
formity, Heat.  Abscess;  Diagnosis— Differential  Diagnosis — Bursitis,  Rheu- 
matic Arthritis,  Hysterical  Affection,  Osteosarcoma;  Prognosis — Treatment 
— Plaster  Cast,  Mechanical  Apparatus,  Recumbency,  Operative — Ankylosis. 

Knee-joint  disease  is  a  cliionic  inflammation  of  the  knee- 
joint,  involving  the  bone  and  synovial  membrane. 

It  is  also  known  as  Tumor  Alhus,  White  Sivellhrg  of  the  Knee^ 
Tuberculosis  of  the  Knee,  Tubercular  Osteitis,  Tubercular  Synovitis 
of  the  Knee  and  by  other  names. 

It  makes  its  appearance  as  frequently  in  males  as  in 
females  and  may  occur  at  any  time  of  life. 

Etiology  and  Pathology,  Knee-joint  disease  has  its  origin 
either  from  a  sprain,  an  acute  artliritis,  or  as  tuberculosis. 
Entering  into  detail  here  would  simply  be  a  repetition  of  what 
has  been  said  upon  those  subjects  in  another  part  of  the  work. 

It  is  well  to  bear  in  mind,  however,  that  the  knee  is 
the  largest  and  most  exposed  joint  in  the  body.  Its  synovial 
membrane  and  the  articular  surfaces  of  the  bone  being  so 
extensive,  that  Avlien  attacked  by  disease  under  unfavorable 
circumstances,  its  manifestations  are  severe  and  the  tendency 
tOAvards  a  chronic  course  is  great. 

A  large  amount  of  fluid  contained  for  a  long  time  in  the 
synovial  cavity  has  a  tendency  in  most  cases  to  increase  the 
joint  destruction.  Owing  to  the  large  size  of  the  condyles  and 
head  of  the  tibia,  it  is  not  uncommon  to  find  extensive  osteitis 
with  sequestra  of  considerable  size,  iln  osteitis  occurs  in 
the  femoral  and  the  tibial  portions  of  the  joint  with  equal  fre- 
quency.    In  rare  instances  the  patella  is  attacked. 

Whatever  the  cause,  and  wherever  the  disease  begins, 
the  ultimate  result    in  the  joint  is  likely  to  be  the  same,  a 
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destructive  osteitis,  fungus  ulceration  and  a  tendency  to  pur- 
ulent discharges,  with  deformity,  as  the  result.  It  may  end 
in  complete  destruction  of  the  joint,  or  in  arrest  of  tlie  dis- 
ease with  cicatricial  recovery. 

Symptoms.'  The  early  symptoms  of  knee-joint  disease 
may  vary  according  to  the  cause  of  the  affection. 

In  sj)rain  we  have  the  history  of  the  injury,  followed  by 
sensitiveness  for  a  time,  and  then  for  a  time  an  improvement, 
then  a  relapse  of  the  sensitiveness,  and  lameness.  There 
may  have  been  several  exacerbations  covering  a  period  of 
many  months,  until  finally,  a  chronic  sensitiveness  and 
lameness  remains.  These  gradually  grow  Avorse  until  charac- 
teristic symptoms  are  manifested. 

In  acute  arthritis  there  are  the  symptoms  of  an  acute  s\no- 
vitis — pain,  swelling,  fever  and  change  of  function,  which  in 
some  cases,  although  not  severe,  produce  sufficient  disturb- 
ance of  the  structures,  to  permit  of  relapses  after  any 
unusual  exercise. 

In  severe  or  suppurative  arthritis,  the  destruction  of  joint 
tissues  are  more  rapid  and  the  symptoms  of  severe  knee-joint 
disease  develops  in  a    comj^aratively  sliort  jDeriod  of  time. 

If  the  disease  begins  as  a  tubercular  osteitis  of  the 
epiphyses,  its  onset  is,  as  a  rule,  ver\'  insidious.  A  slight 
pain  or  stiffness,  a  slight  limp  in  walking,  which  is  transient, 
or  recurrent,  disappearing  after  a  night's  rest,  marks  the 
gradual  onset  of  this  grave  malady. 

While  there  is  a  destructive  advance  of  the  local  process, 
the  symptoms  assume  a  more  jDositive  character.  A  decided 
limp,  intermittent  pain,  swelling  of  the  joint,  a  change  in  the 
appearance  of  the  skin,  defective  joint  movement  and  mus- 
cular wasting,  with  marked  constitutional  disturbance,  indi- 
cate the  true  character  of  the  morbi<l  affection. 

LaTneness.  Tlie  lameness  is  a  constant  symptom  and 
varies  from  that  of  a  slight  limp  to  that  of  a  total  loss  of  the 
use  of  the  extremity.  It  is  due  princijDally  to  the  sensitiveness 
Avithin  tlie  joint,  mostly  in  the  bone.  In  cases  of  long  stand- 
ing  tlie  lameness  is  increased  by  the  deformity,  as  the  joint 
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becomes  partially  aiikylosed  in  a  flexed  position,  thus  Ijear- 
ing  the  body  weight  very  unnaturally. 

In  some  cases  a  sid)luxa(ion,  or  an  enlarged  internal 
con<lyle,  adds  lo  the  amount  of  disability  and  increases  the 
limp. 

Fain.     The  pain  in  the  knee   varies   from   that   of   slight 


Fig.  127.    Knee-joint  disease  where  the  affection  is  confined 
to  the  bone.    Tubercular  Foci. 


paroxysms,  to  a  dull  aching  or  gnawing  pain,  produced  or 
increased  by  jarring.  In  some  cases  it  is  excruciating. 
Night  cries,  are  present  in  some  cases. 

Tenderness  on  pressure  is  jDresent,  the  most  tender  spots 
being  over  the  internal  condyle,  and  over  the  coronary  liga- 
ments, or  the  inner  side  of  the  head  of  the  tibia. 
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Swelling.  The  swelling  of  the  joint  is  characteristic.  The 
normal  joint  depressions  are  filled  out,  and  the  general  ttune- 
faction  with  an  indistinctiveness  of  outline,  gives  an  appear- 
ance that  cannot  be  mistaken. 

The  joint  appears  more  swollen  on  account  of  the  atrophy 


Fig.  128.    Hydrops  of  the  knee-joint.    Side  view. 

above  and  beloAv  it.  The  skin  is  usually  pale  and  glistening; 
the  surface  feels  soft  and  doughy.  Fluctuation  may,  or  may 
not  be  present. 

Deformity.  Muscular  fixation  is  the  principal  element  in 
the  production  of  the  deformity.  Tlie  joint  may  be  held  \)ei- 
fectly  rigid  in  the  extended  ])osition,  or  it  may  be  partially 
flexed — usiiallv  the  latter.      In   some  cases  there  mav  be  a 
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limited    arc   of    motion,    but    beyond    the   limit    the    muscles 
quickly  catcli  tlie  joint  and  prevent  it  from  going  further. 

Persistent  muscular  spasm  results  inflexion,  subluxation 
and  external  rotation  of  the  tibia.  It  may  be  very  gradual, 
but  as  the  bone  and  other  joint  structures  become  involved  it 
steadily  increases.  If  the  case  goes  on  without  treatment, 
the  flexion  and  fixation  may  become  extreme.  This  is  the 
tendency  of  the  disease,  and  the  chief  obstacle  to  contend 
with  in  the  treatment. 

Sometimes  when  the  disease  seems  nearly  cured,  a  slight 
imprudence  on  the  part  of  the  patient  is  likely  to  bring  back 
the  flexion,  which  is  accomi^anied  by  increased  heat  and 
pain  in  the  joint.  -r-p^ 

Heat.  x4.n  increase  in  the  temperature,  both  locally  and 
generally,  indicate  an  active  inflanimation  going  on.  In  some 
cases,  however,  even  though  the  bone  may  be  involved,  ex- 
tensively, there  maybe  a  coolness  of  the  surfaceover  the  joints 

Abscess.  In  some  cases  an  abscess  forms  as  the  result^ 
generally,  of  a  purulent  distention  of  the  capsule  of  the  joint. 
In  some  cases  it  is  a  ty^Dical  cold  abscess.  It  may  point  at 
any  place  around  the  joint,  and  discharge  by  sinuses  for  an 
indefinite  length  of  time. 

Diagnosis-  When  knee-joint  disease  is  well  established, 
there  is  no  difficulty  in  making  the  diagnosis.  Tlie  character- 
istic symptoms  of  lameness,  pain,  swelling,  deformity,  heat 
and  abscess  in  the  knee  are  conclusive. 

The  diagnosis  must  at  times  be  made  early,  or  before  all 
the  above  symptoms  are  manifest.  If  the  disease  is  osteo- 
pathic, the  diagnostic  symptoms  may  be  only  those  of  deformitv 
— stiffness  on  movement,  and  atrophy  of  the  muscles  above 
and  below  the  joint.  When  this  condition  is  observed,  exam- 
ination should  be  made  by  making  pressure  over  the  condvle, 
coronary  ligaments  and  the  head  of  tlie  tibia.  If  tenderness 
is  found,  it  may  be  considered  that  disease  of  the  bone  is 
present. 

The  author  considers  this  test  of  great  service,  not  onlv 
in  making  aai  early  diagnosis,  but  also  in  determining  whether 
or  not  a  case  has  recovered  sufficiently  for  treatment,  to  be 


306 


SPECIAL  JOINT  DISEASES. 


discontinued.  As  long  as  this  tenderness  remains,  treat- 
ment should  be  persisted  in. 

Differential  Diagnosis.  The  chronic  diseases  that  are  to 
be  differentiated  from  knee-joint  disease  are  periarthritic 
affections,  rheumatic  arthritis,  hysterical  affections  and  osteo- 
sarcoma. 

Periarthritic  afections. — Bursitis  and  other  inflamma- 
tions, with  or  without  abscess  outside  of  the  knee  joint,  are  to 
be  distinguished  by  their  position,  their  relation  to  the  patella, 
and  the  absence  of  muscular  spasm,  atrophy,  and  joint  stiff- 
ness. 


Fig.  129.    Osteosarcema  of  the  knee. 


Rheumatic  arthritis. — This  affection  resembles  knee- 
joint  disease,  but  with  it  is  associated  an  arthritis  of  many 
of  the  other  joints.  It  is  most  often  found  in  advanced  life, 
and  is  characterized  by  a  roughness  and  crepitation  not 
present  in  the  true  knee-joint  disease. 

Hysterical  affection.  — This  pseudo-  arthritis  is  found 
mostly  in  persons  who  present  other  symptoms  of  nervous 
disease.     It  can  be  distinguished  from  the  true  disease  by 
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the  absence  of  the  characteristic  symptoms.  The  pressure 
test  will  be  of  some  assistance  in  determining  its  nature.  If 
muscular  spasm  is  present  it  is  only  periodical. 

Osteosarcoma. — This  affection,  when  occurring  in  the 
epiphyses,  is  attended  by  great  pain  and  is  more  rapid  in  its 
development  than  an  osteitis  in  knee-joint  disease.  The 
limitation  of  motion  is,  as  a  rule,  due  to  the  enlargement  of  the 
bone,  checking  the  motion  beyond  a  certain  limit.  Some- 
times, however,  it  involves  the  articular  cartilage  in  its  rapid 
growth,  and  then  there  is  spasmodic  muscular  contraction. 

Prognosis.  The  prognosis  in  knee-joint  disease  may  be 
said  to  be  more  favorable  than  it  is  in  hip-joint  disease.  The 
osteitis  is  more  superficial,  and  it  is  possible  for  an  abscess  to 
form  and  point  externally  without  entering  the  cavity  of  the 
joint. 

The  termination  will  depend  much  upon  the  treatment 
received  and  the  general  surroundings  of  the  patient.  The 
general  health,  the  nutritive  condition,  and  the  care  of  the 
patient  are  potent  factors  as  regards  the  ultimate  result. 

In  favorable  cases,  and  when  treatment  is  commenced 
early,  the  tendency  is  toward  recovery  with  ankylosis.  Some 
cases,  however,  recover  with  perfect  use  of  the  joint.  The 
gradual  amelioration  of  the  constitutional  and  local  symp- 
toms— increased  appetite,  undisturbed  sleep,  improvement 
in  the  general  appearance  and  a  stationary  condition  of  the 
local  symptoms  indicate  the  change  for  the  better.  The  swell- 
ing subsides,  the  muscular  stiffness  gradually  disappears  and 
the  joint  sensitiveness  passes  away.  If  the  disease  advances, 
the  destructive  process  is  marked  by  an  increase  in  all  the 
symptoms.  Finally,  hectic  fever  is  marked — with  anorexia, 
scanty  urine,  night  sweats  and  exhaustion.  The  infections 
from  the  joint  suppuration  produce  secondarily,  amyloid 
degeneration  of  the  abdominal  viscera  or  disease  of  the  lungs 
and  meninges,  and  finally  death  ends  the  scene. 

Treatment.  The  treatment  of  knee-joint  disease  should 
be  both  general  and  local.  The  general  constitutional  treat- 
ment will  include  therapeutic,  hygienic  and  such  other  meas- 
ures as  are  indicated.     Locally,  the  joint  should  receive  such 
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treatment  as  will  assist  nature's  forces  to  bring  about  a 
cure  in  the  shortest  possible  time. 

In  the  great  majority  of  cases,  the  indication  at  all  times 
will  be  for  protection,  fixation  and  extension  of  the  joint.  The 
protection  or  compression  should  be  gentle  and  evenly  applied 
to  the  joint  in  the  form  of  a  bandage  of  some  sort.  It  acts 
greatly  as  a  local  sedative,  prevents  swelling,  and  is  usually 
pain  relieving. 

There  should  be  fixation  at  the  joint,  so  that  there  can 
be  no  attempt  at  motion  for  certain  periods  of  time.  If 
motion  is  produced  every  week  or  two  in  these  cases,  it  will 
serve  the  purpose  of  preventing  ankylosis.  Otherwise  the 
joint  and  the  extremity,  from  the  ankle  to  the  groin,  should 
be  kept  in  some  form  of  fixation  apparatus. 


Fig.  130.     Plaster  of  Paris  bandage  applied  to  form  a  cast. 

The  extension  necessary  to  accomplish  the  greatest  good, 
is  that  which  Avill  simply  counteract  the  muscular  contrac- 
tion. The  action  of  the  hamstring  tendons  and  their  muscles 
in  producing  a  gradual  flexion  at  the  knee  is  often  overcome 
with  great  difficulty.  If  bandages  or  an  appliance  fits  the 
thigh  evenly,  making  some  pressure  on  the  belly  of  the  mus- 
cles, it  will  prevent  muscular  contraction  to  a  considerable 
extent. 

Plaster  of  Paris  handages  applied  to  form  a  cast,  from  the 
ankle  to  the  groin,  are  in  the  writer's  hands,  the  best  means  of 
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treatment  to  fulfill  the  indications  for  protection,  fixation  and 
extension. 

The  plaster  bandages  shoidd  be  a]»})lied  to  the  skin.  They 
should  be  of  sul'licient  width  and  length  so  that  they  can  be 
applied  smoothly  and  snugly,  making  the  desired  pressure  over 
the  joint  and  the  muscles.     During  the  process  of  its  applica- 


Fig.  1,31.     Adjustable  plaster  casts  for  the  knee. 

tion  and  hardening,  an  assistant  should  produce  the  desired 
extension  and  counter  extension. 

The  plaster  bandage  should  be  applied  and  allowed  to 
harden  with  the  extremity  extended  as  straight  as  possible 
without    producing    too    much    pain    to  the    patient.      Even 
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though  there  is  some  pam  at  the  time  of  the  application,  it 
gradually  passes  away  as  the  plaster  hardens  and  the  tissues 
become  accustomed  to  the  pressure. 

Unless  the  plaster  cast  should  produce  pain  from  the  for- 
mation of  pus  beneath,  it  should  be  allowed  to  remain  on  for 
a  period  of  one  to  two  weeks.  Then,  upon  its  removal,  the 
joint  can  receive  such  treatment  as  is  necessary  and  a  plaster 
bandage  be  reapplied. 

At  this  time  a  careful  toilet  is  to  be  made  of  the  extremity, 
flexion  and  extension  carried  as  far  as  possible,  and  the  ap- 
plication of  medicine  to  the  skin,  or  the  injection  of  medicine 
into  the  cavity  of  the  joint  done,  as  seems  best  for  the  patient. 
Each  time  the  plaster  bandage  is  reapplied,  an  effort  should 
be  made  to  secure  the  extremity  in  a  more  extended  posi- 
tion. 

Absolute  rest  of  the  joint  and  non  use  of  the  extremity 
is  to  be  enjoined  in  these  cases,  for  a  considerable  length 
of  time. 

If  a  case  is  progressing  favorably,  it  may  be  well  to 
replace  the  plaster  with  some  form  of  mechanical  apparatus 
that  can  be  more  easily  adjuste<l. 

Mechanical  apparatus  for  the  knee.  Probably  the  most 
available  apparatus  is  that  of  a  trough  made  to  fit  the  ex- 
tremity. It  can  be  made  of  plaster  of  Paris,  silicate  of  soda, 
leather,  heavy  felt,  wood,  and  bandages,  etc.  It  should  cover 
the  extremity  from  the  ankle  to  the  gluteal  region,  and  it  shouLl 
be  open  in  front  so  that  it  can  be  removed  and  reapplied  at 
will.  Such  a  splint  is  of  great  utility,  especially  if  the  patient 
is  too  poor  to  purchase  the  more  expensive  apparatus  from 
the  instrument  manufacturers. 

More  elaborate  mechanical  apparatus  which  is  used  exten- 
sively, and  which  combines  extension  with  fixation  and  pro- 
tection, are  the  knee  braces  of  Sayre,  Shaffer,  Young  and 
Thomas. 

Any  complicated  apparatus  requires  skill  in  its  applica- 
tion, and  constant  attention  on  the  part  of  the  surgeon  or  at- 
tendant. It  should  do  the  work  of  fixation  and  protection, 
and  at  the  same  time  be  no  adjusted  as  to  counteract  the 


KNEE-JOINT  DISEASE. 


311 


muscular  coutraction,  and  all  this  without  causing  the  pa- 
tient to  suller  pain. 

An  advantage  claimed  for  a  knee-joint  apparatus  is,  that 
during  the  time  the  patient  is  convalescing,  the  extension 
can  be  easily  and  gradually  adjusted.  The  flexion  at  the 
knee  can  be  gradually  overcome  by  a  daily  increase  of  the 
pressure  toward  extension.  Many  times  the  tendency  of  the 
knee  to  become  ankylosed  in  the  flexed  position  is  overcome 
in  this  way.  It  must  be  accomplished  gradually  and  without 
much  pain  to  the  patient. 


Fig.  132.    Thomas'  knee  brace. 


Apparatus  as  described  above  is  especially  serviceable, 
as  by  the  protection  which  it  furnishes  the  extremity  against 
jars  and  injury,  the  patient  is  able  to  go  about  on  crutches. 
By  raising  the  sound  limb  by  means  of  a  thick  sole,  the  af- 
fected limb  is  allowed  to  swing  clear  of  the  ground.  It  is  im- 
portant that  the  patient  follow  this  line  of  treatment  until 
all  sensitiveness  has   disappeared   from  the  joint.     It  is  well 
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to  be  very  cautious  in  beginning  to  use  the  extremity,  as  a  re- 
lapse might  occur  from  too  free  indulgence  at  first. 

Mecuiiibency.  In  very  severe,  and  in  suppurative  cases, 
it  is  well  to  place  the  patient  in  bed  for  a  time.  It  gives  the 
physician  a  better  opportunity  of  studying  the  symptoms  and 
for  completing  his  diagnosis  and  prognosis.  The  symptoms 
are  often  exaggerated  by  the  fatigue  from  exercise.  One  of  the 
surest  preventives  of  suppuration  is  absolute  rest.  Eecum- 
bency   combined   with   protection,  fixation   and  extension,  as 


Fig.  133.    The  author's  mechanical  apparatus  for  the  knee. 

already  described,  will  be  found  satisfactory  in  securing  the 
desired  end.  While  in  bed  a  posterior  splint  can  be  applied, 
and  ice  bags  and  other  antiphlogistic  remedies  used.  After 
a  few  weeks  in  bed  Avith  improvement,  the  treatment  is  to 
be  carried  out  as  already  suggested.  If  no  improvement  is 
made,  in  a  large  number  of  neglected  cases,  some  form  of 
operative  treatment  will  be  demanded. 

Operative  Treatment,      Operative    treatment    may    be    per- 
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formed,  liist,  lOr  the  rtMiioval  of  degenerate  accumulations, 
so  as  to  assist  nature  in  bringing  about  a  more  si)eedy  cure 
and  second,  for  the  removal  of  the  deformity. 

Tlie  removal  of  the  degenerate  accumulations  may  be 
effected  by  injection  with  or  without  aspiration,  incision 
and  drainage,  excision  or  amputation. 

Injection  of  iodoform  emulsion  into  the  joint  as  described 
in  Sec.  IV,  Chap.  V,  has,  in  the  hands  of  many  operators,  pro- 
duced favorable  results.  With  the  injections,  the  usual  safe- 
guards are  to  be  vised — recumbency,  fixation  and  protection. 
The  injection  treatment  seems  to  assist  nature  to  overcome 
the  destructive  effects  of  the  bacilli  and  to  stimulate  the  pro- 
cess of  repair. 

Aspiration  for  serous  effusion  in  the  knee-joint,  if  properly 
performed,  rarely  gives  trouble.  An  aspirating  trochar  of 
medium  size  may  be  carried  into  the  anterior  part  of  the  joint 
and  the  fluid  withdrawn.  If  the  fluid  is  clear,  and  rest;  pro- 
tection and  fixation  is  secured,  improvement  will  follow. 
Should  re-accumulation  take  place  the  operation  may  be 
repeated.  In  some  cases  it  is  necessary  to  aspirate  a  number 
of  times  before  the  absorbents  will  take  care  of  the  fluids. 

Incision  and  drainage  is  the  proper  method  of  treating 
cases  where  pus  is  found.  The  incisions  are  to  be  made  on 
each  side  of  the  joint,  and  after  thoroughly  cleansing  the  cavity 
with  an  antiseptic  solution,  and  filling  it  with  iodoform  emul- 
sion, drainage  tubes  or  gauze  should  be  inserted  into  the 
woumls. 

Oftentimes  the  wound  if  packed  for  forty-eight  hours,  and 
closed  by  sutures  inserted  at  the  time  of  the  operation,  will 
heal  without  further  trouble.  If  the  suppuration  continues, 
drainage  must  be  kept  in  the  openings  and  the  redressing  be 
frequent  until  the  discharge  ceases.  Throughout  this  whole 
treatment,  most  rigid  rest  and  fixation  must  be  given  to  the 
articvilation.  Without  this  adjunct  all  operative  treatment 
will  fail. 

At  the  time  of  the  incision,  if  a  fungus  or  a  pulpy  form  of 
degeneration  be  found,  the  sharp  currette  must  be  used  and 
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all  diseased  tissues  taken  away.  During  the  operation,  irriga- 
tion should  be  kept  up  to  prevent  infection  of  the  surrounding 
tissue.  At  each  redressing  the  greatest  care  must  be  taken 
to  guard  against  secondary  infection. 

Excision  of  the  hnee.     Where   there   is   evidence  of  a  con- 
siderable amount  of  dead  bone,  or  when  there  has  been  a  pro- 


Fig.  133.     Curved  incision  for  resection  of  tlie  knee. 

longed  suppuration,  especially  af,  or  about  the  age  of  puberty, 
and  in  the  majority  of  adults,  excision  becomes  imperative. 

The  author  uses  the  horse-shoe  shaped  flap  with  its  con- 
vexity downward,  cutting  through  the  ligamentum  patella?. 
The  incision  shouM  commence  well  back  upon  the  sides  of 
the  condyles  to  permit  free  inspection  of  the  joint  and  to  effect 
good  drainage.     The  capsule  and  the  ligaments  are  divided 
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and  the  entl  of  the  femur  cleared  so  that  it  can  be  protruded, 
and  as  much  as  seems  desirable  sawed  oil.  In  the  same  way 
the  head  of  the  tibia  is  cleared  and  ])r()1ru(led  as  a  safeguard 
against  injuring  the  popliteal  vessels. 

It  is  impossible  to    say   how   thick   a   section   should  be 


Fig.  135.  Eesult  following  resection  of  the  right  knee-joint- 
remove  from  the  ends  of  the  bones.  That  must  be  left  to  the 
judgment  of  the  operator.  In  some  cases  after  a  thin  section 
is  sawed  off,  the  remaining  foci  may  be  gouged  or  scraped  out, 
thus  avoiding  the  extreme  shortening  which  occurs  when  large 
excisions  are  made. 
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The  patella  is  usually  removed,  the  bones  brought  to- 
gether, and  the  line  of  the  limb  carefully  observed.  If  care  is 
used  in  sawing  the  sections,  the  leg  will  be  in  good  position. 
The  cavity  is  to  be  thoroughly  cleansed  of  all  diseased  tissue, 
and  before  the  flap  is  brought  down  and  sutured,  it  is  well  to 


Fig.  186.    Attitude  of  a  patient  with  ankylosis  of  the  knee. 

bring  the  periosteum  together  and  secure  it  with  catgut. 
Drainage  is  to  be  placed  in  each  side,  and  the  whole  joint  well 
covered  with  antisejDtic  dressing. 

The  fixation  of  the  incised  ends  of  bones  should  depend 
upon  an  external  splint.  Apply  a  snug  plaster  of  Paris  band- 
age from  the  foot  to  the  groin,  aiul  incorporate  in  it  arched  iron 
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rods,  so  that  when  redressing  is  necessary,  a  section  about  the 
wound  can  be  sawed  away.  The  plaster  cast  may  be  left  in 
place  for  a  long  time,  especially  if  suppuration  does  not  fol- 
low. 

Some  operators  remove  the  drainage  and  apply  the  plaster 


Fig.  137.    Showing  character  of  deformity  in  ankylosis. 

cast  twenty-four  hours  after  the  operation.  In  this  way  the 
dressings  remain  clean  for  a  long  time,  if  the  work  has  been 
aseptic. 

The  only  precaution  that  is  necessary  in  the  after  treat- 
ment is  not  to  allow  the  patient  to  try  to  Avalk  on  the  extremity 
too  soon.  Tavo  or  three  months  in  whicli  to  secure  firm  bony 
union  should  be  allowed. 
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Amputation.  The  removal  of  the  limb  by  a  thigh  ampu- 
tation is  in  many  cases  of  extensive  knee-joint  disease,  the 
wisest  procedure.  The  choice  of  operative  treatment  must  in 
all  cases  be  decided  by  the  surgeon,  and  the  probable  result 
explained  to  the  patient  or  friends.     Sometimes  a  case  will 


Fig.  138.    Result  two  weeks  after  operation  for  ankylosis 
of  the  knee.    In  plaster  cast. 


need  amputation,  as  a  means  of  getting  rid  of  exhaustive 
discharges,  even  after  excision.  In  any  cases  of  doubt  an 
exploratory  incision  into  the  joint  enables  one  to  decide 
either  upon  an  excision  or  an  amputation. 

Ankylosis  of  the  Knee-joint.     The  removal  of   the  late  de- 
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formity,  or  the  ankylosis,  should  only  be  attempted  after  all 
inflammation  and  sensitiveness  from  the  knee-joint  disease 
has  subsided.  If  it  is  fibrous,  it  can  be  overcome  by  tenotomy 
with  forcible  replacement;  if  bony,  excision  of  a  wedge-shaped 
piece  of  the  bone  should  be  performed. 

Tenotomy  for  fibrous  ankylosis  of  the  knee,  is  performed 
on  the  ham  string  tendons,  and  is  best  done  by  the  subcuta- 
neous method.  In  some  cases,  only  the  outer  tendon  will  need 
division.  If  tl^.ere  should  be  a  thickened  or  cicatricial  con- 
traction in  the  popliteal  space,  an  open  dissection  should  be 
done. 

Manual  forcible  flexion  and  extension  should  then  be  per- 
formedj  and  the  leg  brought  into  line  with  the  thigh,  and  after 
the  wound  is  dressed,  a  plaster  of  Paris  cast  shoiild  be 
applied.  The  after  treatment  should  be  carried  out  as  de- 
scribed for  knee-joint  disease. 

Excision  for  bony  ankylosis  of  the  knee,  consists  in  re- 
moving a  more  or  less  wedge-shaped  piece  of  bone  according 
to  the  degree  of  permanent  flexion  that  has  taken  place.  The 
surgeon's  eye  will  usually  decide  upon  such  section  as  will 
bring  the  bones  to  a  degree  of  slight  flexion,  rather  than  that 
of  too  great  extension.  Some  caution  is  necessary  not  to 
wound  the  popliteal  vessels  while  sawing  out  the  wedge- 
shaped  section  of  bone. 

In  regard  to  the  fixation  of  the  fragments  and  the  dress- 
ings, the  same  remarks  will  hold  good  as  in  cases  of  ordinary 
excisions.  The  use  of  Esmarch's  bandage  will  assist  in  the 
rapidity  of  the  operation,  and  its  early  removal  will  allow  ooz- 
ing to  be  checked  before  the  wound  is  closed. 

If  the  operation  is  thoroughly  and  aseptically  performed, 
immediate  closure  and  fixation  can  be  secured. 


CHAPTER   IV 


ANKLE-JOINT  DISEASE. 

Definition — Etiology— Pathology — Symptoms — Diagnosis — Differential  Diagno- 
sis— Prognosis — Treatment — Protective,  Operative,  Injection,  Excision, 
Amputation. 

Ankle-joint  disease  is  a  chronic  inflammation  of  the  ankle- 
joint,  the  bones  and  synovial  membrane  being  involved  in 
the  form  of  a  chronic  osteitis  and  synovitis. 

The  affection  is  called  by  some  writers,  tuberculosis  of 
the  aoikle,  while  others  term  it  chronic  synovitis  of  the  ankle- 
joint. 

The  disease  occurs  both  in  childhood  and  in  adult  life. 

Etiology  and  Pathology,  Like  hip-joint  disease,  and  knee- 
joint  disease  this  affection  may  be  traced  to  a  sprain,  to  an 
acute  arthritis,  or  to  an  insidious  disease  coming  on  very 
slowly  without  any  apparent  cause.  As  the  ankle  joint,  of 
all  the  joints  in  the  body  ^  is  the  most  liable  to  sprain,  it  is  prob- 
able that  the  greatest  number  of  cases  arise  from  that  cause. 

Constitutional  predisposition  unquestionably  has  very 
much  to  do  in  influencing  the  course  and  termination  of  this 
affection.  The  disease  may  begin  as  a  very  simple  lesion^ 
and  with  a  tubercular  tendency  present^itis  liable  to  go  on  to 
a  destructive  tuberculous  osteitis  or  synovitis. 

The  pathological  changes  met  with  in  ankle-joint  disease, 
are  identical  with  those  of  chronic  joint  disease  elsewhere. 
Osteitis^  or  tubercular  foci^  may  be  present  in  the  lower  end 
of  the  tibia  or  fibula,  or  in  the  astragalus.  The  joint  cavity 
and  synovial  membrane  may  be  affected  secondarily  or  pri- 
marily. In  many  cases ,  fungus  granulations  appear ^  and  in 
some  there  is  the  formation  of  pus  and  sinuses. 

Symptoms,     The    symptoms    show  much  variation  in  dif- 
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ferent  cases.  As  a  rule,  the  cardinal  symptoms  of  chronic 
joint  disease  may  be  recognized  at  a  comparatively  early 
period.  They  are  lameness,  deformity,  pain,  night  cries,  fever 
and  abscess. 

Lameness  is  an  early  and  marked  symptom.  It  is  pro- 
duced bv  the  sensitiveness  which  weight -bearinjj  causes  in 
walking,  and  the  muscular  stiffness  which  will  not  allow  the 


Fig.  139.    Ankle-joint  disease. 

ankle  to  bend^  as  the  patient  throws  the  body  weight  over  the 
ball  of  the  foot. 

Deformity  is  produced  by  the  swelling,  the  muscular  con- 
traction and  the  atrophy  of  the  tissues  above  the  joint. 

The  swelling  varies  in  different  cases,  but  is  present  to 
some  extent  in  all.     It  first  makes  its  appearance  below  and 
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in  front  of  the  inallooli.  J.ater  in  the  affeelioii,  it  consists  of 
an  anlema  of  the  soft  i)arts  around  the  ankle,  ahjng  with  a 
distention  of  the  joint  capsule. 

The  muscular  contraction  ])r()(lu(es  a  slight  extensit)n 
and  abduction.  The  foot  assumes  a  position  with  the  toes 
pointing  slightly  downward  and  inward  (talipes  equino-varus). 

Pain  is  present  according  to  the  severity  of  the  case.  As 
a  rule^  the  pain  is  more  acute  when  the  synovial  membrane  is 
involved  and  distended  with  fluid.  In  severe  cases,  any  at- 
tempt at  motion  of  the  joint  makes  the  pain  excruciating. 
In  this  class  oi"  cases  night  cries  may  be  present. 

Heat  is  sometimes  a  very  pronounced  joint  symptom, 
especially  in  cases  that  run  a  rapid  course.  The  ankle 
joint  feels  hot  and  painful  to  the  patient,  while  to  the  touch  an 
unnatural  degree  of  heat  is  present  in  it. 

Abscess  resvdts  in  a  great  many  cases.  When  it  occurs, 
there  is  usually  considerable  suppuration  from  the  soft  cellular 
tissue  around  the  joint  as  well  from  the  synovial  membrane. 
As  a  rule  when  pus  forms  in  the  course  of  the  disease,  there 
is  so  much  of  the  surrounding  tissue  involved  that  infection 
is  carried  to  the  adjacent  articulations;  and,  in  this  way 
the  tarsal  Ijones  and  tlieir  aitioidatiojis  become  diseased 
secondarily,  and  sinuses  form  on  either  side  and  continue 
to  discharge  pus  and  serum. 

Diagnosisir  The  recognition  of  ankle-joint  disease  is  de- 
pendant upon  the  symptoms,  and  the  clinical  history.  Lame- 
ness, deformity,  pain,  and  sometimes  fever,  night  cries 
and  abscess,  all  in  their  usual  form  will  nearly  always  es- 
tablish the  diagnosis. 

Generally  there  is  sufficient  distention  of  the  synovial 
membrane  to  allow  the  fluid  to  be  detected  by  fl.uctuation 
throughout  the  joint  cavity.  The  points  of  greatest  tenderness 
are  in  front  of  the  malleoli.  If  there  are  pus  sinuses,  an  ex- 
amination with  the  probe  will  show  the  presence  of  denuded 
bone  with  the  characteristic  grating  sensation. 

Differential  Diagnosis,  The  jDrincipal  disease  conditions  that 
are  to  be  differentiated  from  ankle-joint  disease,  are  peri- 
articular inflammations  and  hvsterical  affections. 
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Inflamniatioii  of  the  tendon  sheaths  and  cellulitis  of  the 
ankle  may,  in  some  respects,  resemble  ankle-joint  disease, 
but  they  are  lacking  in  the  typical  joint  symptoms. 

Hysterical  or  functional  ankle-joint  disease  often  follows 
a  sprain,  and  some  care  should  be  exercised  in  making  the 
examination  in  order  that  the  distinction  may  be  made  be- 
tween the  nervous  symptoms   and  those  which  are  charac- 


Fig.  140.     Periarticular  inflammation,  sometimes  mistaken  for 
ankle-joint  disease. 

teristic  of  joint  disease.  Many  times  a  sub-acute  inflamma- 
tion of  part  of  the  synovial  sac,  may  persist  for  a  long  time  after 
sprain,  and  if  local  heat  and  sensitiveness  be  found,  it  indi- 
cates the  need  of  treatment,  and  sliows  that  the  affection  of 
the  joint  is  at  least  not  altogetlier  lij^sterical. 

Prognosis,    The  prognosis    in   ankle-joint   disease   is   quite 
simihir  to  joint  disease  ol  the  hi])  or  kiieo.     When  llie  disease 
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is  once  well  established,  luilure's  repairs  at  the  ankle  do  not 
seem  to  be  quite  as  effectual  as  they  are  at  tlie  knee. 

Tlie  tendency  of  the  disease  to  spread  to  adjacent  joints 
and  bones,  increases  tlie  destructive  effects  of  the  morbid 
process.  Tliis  is  true  to  such  an  extent  in  severe  cases, that 
often  the  question  of  amputation  is  considered  in  preference 
to  the  more  conservative  plans  of  treatment. 

Children  with  a  mild  ankle-joint  disease,  as  a  rule,  do  well 
under  conservative  treatment.  Many  cases  recover  com- 
pletely.   Ill  adults  the  disease  does  not  j^rogress  so  favorably. 

Treatment,  In  ankle-joint  disease  the  general  principles 
of  the  treatment  are  similar  to  those  for  hip  or  knee-joint  dis- 
ease. The  general  treatment  is  the  same,  but  the  local  treat- 
ment must  of  course  be  modified  according  to  the  anatomical 
conditions,  and  the  functions  of  the  joint. 

The  local  conditions  call  for  jDrotection  and  fixation.  A 
gentle  protection  against  swelling,  as  well  as  fixation  to  pre- 
vent any  jar  or  injury,  are  a  comfort  to  the  patient,  and 
do  much  to  relieve  an  existing  inflammation. 

Plaster  of  Paris  bandages  af)plied  to  form  a  cast  from  the 
base  of  the  toes  to  the  knee,  and  in  some  cases  above  the  knee, 
are  the  most  convenient  methods  of  treatment  to  fulfill  the  indi- 
cations for  protection  and  fixation. 

Protection  can  be  still  further  furnished,  by  having  the 
patient  use  crutches  in  moving  about,  thus  giving  the  ankle 
absolute  rest.  The  plaster  treatment  is  jDarticularly  adajDt- 
able  in  mild  cases,  and  should  be  applied  without  padding 
unless  the  skin  is  broken. 

As  the  cast  is  removed  at  intervals,  the  proper  attention 
can  be  given  to  motion  in  the  joint,  the  condition  of  the  skin, 
and  to  special  joint  treatment.  The  patient  should  not  be 
allowed  to  use  the  jDlaster  cast  in  walking. 

The  jDlaster  cast  is  found  to  be  servicable  as  a  suj^plemen- 
tary  dressing,  following  all  operations  on  the  ankle,  as  it  fur- 
nishes the  desired  protection  and  fixation,  and  is  a  prevent- 
ive of  the  deformity  that  so  often  follows. 

Operative  Treatment,    Tlie   operative     treatment   that    may 
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be  resorted    to     in    ankle-joint    disease,    inclndes     injection, 
incision  and  drainage,  resection  and  anipntation. 

The  more  conservative  plans  may  be  tried,  but  are  not  to 
be  carried  so  far  as  to  allow  the  disease  to  spread  from  delay 
in  adopting  the  more  heroic  measnres. 

Injection  treatment,  combined  with  protection  and  fixation 
will  in  some  cases  jDroduce  an  ijnproved  state  of  affairs,  and 
perhaps  be  all  that  is  needed  to  effect  a  cure.  The  injections 
are  to  be  made  in  front  of  the  ti23  of  the  external  malleolus,  tlie 
needle  to  be  pushed  between  it  and  the  astragalus,  into  the 
joint  cavity. 

Incision  and  drainage,  should  always  be  resorted  to  where 
abscesses  form.  The  abscess  must  be  opened  and  an  effort 
made  to  trace  the  discharges  to  their  source.  If  dead  bone  be 
detected  it  should  be  removed.  The  curette  may  be  used  to 
great  advantage,  as  oftentimes  the  necrosis  is  limited  to  a 
small  area  and  can  be  easily  scraped  away. 

Following  the  operation  all  antiseptic  and  asejitic  pre- 
cautions are  necessary,  as  well  as  the  proj^er  attention  to 
jirotection  and  fixation. 

Excision  is  indicated  for  ankle-joint  disease  when  in  chil- 
dren the  disease  becomes  extensive,  or  where  the  osteitis  or 
necrosis  involves  the  tarsal  bones. 

Children  recover  from  excision  of  the  ankle  far  better  than 
adults.  It  may  also  be  said  that  the  cures  from  ankle- 
joint  disease  by  excision,  are  greater  in  number  than  after 
excision  of  any  other  joint.  (Hodges,  Cabot,  Bradford,  Lovett.) 
The  excision  must  be  so  performed  that  every  particle  of 
diseased  bone  is  removed;  for  unless  this  is  done  thoroughly, 
relapses  are  liable  to  occur.  More  relapses  occur  from  imper- 
fect operations  than  from  any  other  cause.  The  earlier  the 
excision  is  performed  the  better  the  result  will  be. 

If  a  tarsal  bone  is  involved,  the  whole  bone  should  be  re- 
moved. The  writer  has  removed  the  astragalus  in  three  cases 
and  the  astragalus  and  os  calcis  in  another  case,  with  most 
excellent  results.  As  many  of  the  tarsal  bones  shoidd  be  re- 
moved as  are  involved,  and  all  of  them  if  necessary. 
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If  the  malleoli  are  not  involved  Uiey  should  be  left  intact, 
but  if  they  are  involved,  then  as  much  bone  is  tf)  Ije  cut 
from,  one  or  both  of  them  as  is  necessar}'.  The  weight-bear- 
ing function  of  the  leg  is  better  retained  by  leaving  a  some- 
what broad  and  even  surface,  if  the  lower  ends  of  the  leg- 
bones  must  be  removed. 

Various  methods  are  advised  for  excision  of  the  ankle. 
The    preference    is    for    a    lateral     or     curved    incision.      It 
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Fig.  141.    Showing  line  of  incision  for  excision  of 
the  ankle-joint. 

is  made  along  the  outer  border  of,  and  just  below,  the  external 
malleolus.  The  peroneal  tendons  are  dissected  out,  secured 
by  sutures  and  then  cut  by  a  deeper  incision.  The  capsule 
can  be  easily  cut  by  passing  the  scalpel  along  the  anterior 
and  posterior  surfaces  of  the  tibia.  The  foot  can  then  be  dis- 
located inwards  as  far  as  desired,  and  the  joint  inspected. 

With  the  foot  dislocated,  a  good  view  is  obtained  of  the  in- 
terior of  the  joint,  all  the  bones  being  accessible.  If  neces- 
sary, the  incision  can  be  carried  higher  on  the  leg,  or  further 
downward  over  the  tarsal  bones. 

After  the  diseased  parts  have  been  removed,  the  foot  is 
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reduced  to  its  proper  position,  the  peroneal  tendons  united,  and 
the  wound  closed.  The  after  treatment  is  similar  to  the  treat- 
ment of  the  other  resections  spoken  of .  Aseptic  dressing  and 
fixation  with  a  plaster  bandage  in  a  correct  position  is  de- 
manded. The  foot  should  be  held  at  right  angles  with  the 
leg  and  in  the  same  plane. 

Amputation  for  ankle  joint  disease  may  be  resorted  to 
where  the  disease  is  extensive  and  the  discharges  are  ex- 
hausting. It  is  often  indicated  in  adults,  and  may  be  per- 
formed through  the  lower  third  of  the  leg.  Generally  speak- 
ing it  should  only  be  considered  as  a  last  resort. 


CHAPTER  V, 


JOINT  DISEASES  OF  THE  FEET. 

Astragalo-Calcaneal  Joint — Medio-Tarsal  Joint — Scapho-Cuneiform  Joint — 
Metatarso-Phalangeal  Joint  —  Symptoms  —  Diagnosis  —  Prognosis — Treat, 
ment. 

The  joints  in  the  feet  are  subject  to  the  same  morbid  con- 
ditions as  the  joints  elsewhere  in  the  body.  The  joint  be- 
tween the  astragalus  and  os  calcis  is  of  considerable  size  and 
is  frequently  the  seat  of  chronic  inflammation.  The  same 
may  be  said  of  the  medio-tarsal  articulation,  and  in  addition, 
this  joint  admits  of  a  considerable  degree  of  motion,  making 
it  more  liable  to  inflammation  from  sprains. 

The  scapho-cuniform  and  the  metatarso-phalangeal  artic- 
ulations should  be  mentioned  in  this  connection^  as  some- 
times being  the  seat  of  chronic  joint  disease. 

The  etiological  factors  are  similar  to  those  entering  into 
the  causation  of  other  joint  affections.  Probably  injuries  of 
some  sort  give  rise  to  the  largest  number.  The  disease  may 
be  very  insidious  or  it  may  be  rapid  in  its  development. 

The  pathological  changes  are  the  same  as  those  of  a  syno- 
vitis and  an  osteitis.  The  disease  at  first  may  be  in  either 
the  synovial  membrane  or  in  the  bone.  In  many  cases  it 
goes  on  to  necrosis  and  suppuration.  On  account  of  the  bones 
being  small  and  cancellous,  and  because  of  the  close  prox- 
imity of  the  joints  to  one  another,  the  disease  may  spread 
and  a  number  of  bones  and  joints  become  involved. 

Symptoms.  The  symptoms  that  are  manifested,  are 
lameness,  deformity,  pain  and  sometimes  abscesses.  They 
vary  according  to  the  severity  of  the  affection. 

In  some  cases  the  lameness  is  extreme,  while  in  others 
it  does  not  prevent  the  patient  from  walking  on  the  foot. 

The  deformity  is  usually  that  of   swelling^   and  the  foot 
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assumes  a  form  of  taliijes.  The  pain  is  usually  present  at  the 
seat  of  the  disease,  and  is  increasedby  any  motion  of,  or  press- 
ure on  the  foot.  The  pain  usually  subsides,  after  an  abscess 
forms  and  opens  externally.  If  an  abscess  forms,  it  will  point 
at  the  surface  near  the  seat  of  the  disease. 

Not  infrequently  a  cellulitis  of  considerable  extent  may 
arise  in  the  foot,  and  if  the  suppuration  continues  long,  the 
connective  tissues  join  in  the  ulcerative  and  degenerative 
process. 

Diagnosis.  There  is  usually  no  difficulty  in  making  the 
diagnosis.  The  history  of  a  chronic  inflammation,  together 
with  the  symptoms  of  lameness,  deformity,  swelling,  pain 
and  sometimes  abscesses  are  sufficient. 

The  diseases  that  are  at  all  liable  to  be  mistaken  for  joint 
disease  of  the  foot,  are  chronic  neuritis,  bursitis,  hysterical 
affections  and  chronic  rheumatism  or  gout.  If  it  is  remem- 
bered that  in  neuritis  there  is  no  swelling;  in  bursitis,  the 
swelling  is  confined  to  the  bursa  ;  in  hysterical  affections,  there 
are  times  when  all  symptoms  of  joint  disease  are  absent,  and  in 
chronic  rheumatism  and  gout  many  of  the  joints  throughout 
the  body  are  similarly  affected ;  little  or  no  trouble  will  be  had 
in  arriving  at  the  true  nature  of  the  chronic  joint  disease. 

Prognosis.  In  children  the  prospect  of  saving  a  useful 
foot  is  good  under  proper  treatment,  while  in  adults  it  usually 
becomes  necessary  to  remove  a  portion  of  the  foot  by  excision 
or  amputation. 

Tfeattnent.  The  early  treatment  is  to  make  such  a^Dpli- 
cations  of  wet  dressings  or  liniment,  as  will  cause  the  pain 
and  the  active  inflammation  to  subside,  and  this  in  connection 
with  absolute  rest  and  elevation  of  the  foot. 

If  there  is  no  abscess,  this  treatment  may  well  be  followed 
by  the  wearing  of  a  plaster  of  Paris  cast  on  the  foot  and  leg 
for  (heir  protection  and  fixation.  The  usual  precautions  should 
be  observed  until  all  sensitiveness  has  disappeared,  before 
allowing  the  patient  to  exercise  on  the  extremity. 

If  an  abscess  is  present,  the  treatment  is  operative.  The 
removal  of  the  bones  that  are  involved  in  the  necrosis  should 
be  practiced,  and  this  foUoAved  by  fixation  and  protection  by 
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means  of  a  i)lasior  cast,  so  as  to  retain  the  foot  in  a  useful 
position. 

In  all  operations  upcui  the  foot,  precaution  should  betaken 
against  unnecessary  deformity.  The  writer  has  treated  a 
number  of  cases  of  club-foot  that  developed  following  opera- 
tive treatment  for  joint  diseases  of  the  foot. 

The  operative  treatment  should  V)e  very  thorough  in  the 
removal  of  all  diseased  tissue.  If  a  portion  of  a  tarsal  bone  is 
involved,  the  whole  bone  should  be  removed.  Many  relapses 
have  occurred  by  not  observing  this  precaution.  In  severe 
suppurative  cases,  it  may  be  necessary  to  remove  quite  a  num- 
ber  of  bones  or  even  to  do  an  amputation. 


CHAPTER  VI 


SACRO-ILIAC  DISEASE. 

Definition — Etiology — Pathology — Symptoms — Diagnosis — Prognosis — Treat- 
ment— Protective  and  Operative- 

Sacro-iliac  disease  is  chronic  inllammation  of  one  or 
both  sacro-iliac  joints. 

It  is  also  known  as  Sacro- Coxitis  and  Sacro-  Coxalgia. 

The  disease  is  not  commonj  but  it  may  occur  in  early 
adult  life. 

Etiology/  The  disease  may  develop  as  the  result  of  direct 
or  indirect  violence  to  the  joint,  secondarily  to  acute  arthritis 
or  from  tuberculosis. 

Parturition  is  assigned  as  a  cause  (Bradford  and  Lovett), 
while  Chanvel  states  that  the  disease  is  common  in  young 
cavalry  soldiers,  and  thinks  that  the  equestrian  exercises  may 
be  the  exciting  cause.  Many  cases  result  from  direct  violence 
to  the  pelvis,  such  as  falls  and  crushing  injuries. 

Pathology,  The  sacro-iliac  joint  is  affected  by  an  acute 
form  of  inflammation  at  first,  and  this  usually  passes  to  a 
chronic  state.  The  lesion  then  is  identical  with  chronic  joint 
disease  elsewhere.  The  disease  may  begin  as  an  osteitis,  or 
a  synovitis  or  as  both. 

Granulation  and  degeneration  of  tissue  may  take  place, 
and  an  abscess  form.  The  pus  may  gravitate  from  the  outside 
of  the  joint,  or  from  the  pelvic  side  and  work  its  M^ayto  the 
surface.  A  common  place  for  these  abscesses  to  open  is  in 
the  groin. 

Symptoms.  The  symptoms  of  sacro-iliac  disease  are  pain, 
lameness,  deformity,  and  sometimes  abscess. 

The  pain  at  first  may  be  variable,  but  later  it  becomes 
constant  and  more  or  less  severe.     It  may  be  in  the  joint,  or 
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be  referred  to  the  bowels  or  bladder,  or  along  the  course  of  the 
sciatic  or  crural  nerves.     The  pain  is  increased  by  jarring. 

Lameness  occurs  early,  and  walking  is  difficult.  If  the 
patient  is  able  to  walk,  he  does  it  with  a  careful,  gliding  and 
swaying  movement. 


Fig.  142.    Attitude  in  sacro-iiiac  disease. 

Deformity  is  the  result  of  inclining  the  body  to  the  sound 
side  Avhile  walking  or  sitting.     The  pelvis  is  tilted  and  the 
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spine  becoinos  curved.  Tlie  attitude  is  considered  by  Saver 
as  characteristic. 

The  elongation  of  the  limb  is  from  the  tilted  pelvis.  Swell- 
ing may  appear  over  the  joint.  The  muscles  of  the  buttock 
gradually  become  atrophied. 

When  abscesses  occur  late  in  the  aflection,  the  pus  finds 
its  Avay  to  the  surface  in  the  direction  of  the  least  resistance. 

Diagnosis.  The  diagnosis  of  sacro-iliac  disease  can 
usually  be  made  from  the  symptoms.  Sometimes,  hoAvever, 
it  is  difficult.  Pressure  over  the  line  of  the  articulation,  pos- 
teriorly, will  usually  show  evidence  of  tenderness.  There 
may  be  a  slight  fluctuation  present.  In  some  cases,  tender- 
ness can  be  determined  by  making  pressure  through  the  ab- 
dominal walls  against  the  anterior  portion  of  the  joint. 

There  are  some  diseases  with  which  this  affection  may 
be  confounded.  Sciatica,  lumbago,  lumbar  Pott's  disease,  in- 
flammation of  tissues  adjacent  to  the  joint,  as  proctitis  and 
apendicitis,  caries  of  the  ilium,  hip-joint  disease  and  some 
other  affections  have  been  mistaken  for  it. 

In  all  these  diseases  a  careful  study  must  be  made  of  the 
points  of  tenderness,  and  this  in  connection  with  the  other 
diagnostic  features.  In  sciatica,  the  tenderness  is  throughout 
the  course  of  the  sciatic  nerve;  and  it  occurs  in  elderly  people. 
In  lumbago,  if  tenderness  is  present,  it  is  diffused  and  is  higher 
in  the  back. 

In  lumbar  Pott's  disease,  the  tenderness  and  muscular 
stifiness  is  in  the  lumbar  region.  Caries  of  the  ilium,  inflamma- 
tion of  the  psoas  muscles  and  some  other  lesions  are  often 
diagnosed  with  difficulty,  but  if  the  case  is  watched  for  some 
little  time,  a  safe  conclusion  can  be  reached  from  the  location 
of  the  tenderness. 

In  hip-joint  disease,  the  muscular  stiffness  restraining  the 
joint  motion  generally,  can  be  distinguished  from  the  stiffness 
of  sacro-iliac  disease,  which  is  usually  only  due  to  the  con- 
traction of  the  psoas  and  iliacus  muscles. 

Prognosis,  The  prognosis  in  sacro-iliac  disease  may  be 
said  to  be  unfavorable  in  advanced  cases.  There  seems  to 
be  a  strong  tendency  toward  chronicity  with  a  destruction  of 
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the  joint,  and  necrosis  in  this  affection.  In  many  cases,  there 
is  extensive  suppuration  until  the  patient  finally  dies  from 
complications  and  exhaustion. 

Of  late  years,  the  results  obtained  by  treatment  would  in- 
dicate that  a  much  larger  percentage  of  cures  have  followed 
operations  than  formerly.  This  is  probably  due  to  the  im- 
proved methods  of  operating  and  to  asepsis. 

Treatment,  The  early  treatment  of  sacro-iliac  disease 
should  be  carried  out  by  keeping  the  patient  in  bed  with  the 
limb  extended.  Extension  by  Aveight  and  pulley  may  be  em- 
ployed if  necessary  to  keep  the  body  and  extremity  in  a  straight 
position.  Immobilization  of  the  pelvis  may  be  produced  by 
means  of  plaster  of  Paris,  or  by  the  application  of  adhesive 
plaster  drawn  tightly  around  the  body.  A  few  months  of  the 
recumbent  treatment  will  often  cause  a  subsidence  of  the  in- 
flammation,  so  that  the  patient  can  be  allowed  to  move  about 
in  the  open  air  with  the  assistance  of  crutches. 

Protection  against  motion  at  the  joint  and  weight-bear- 
ing, should  be  continued  until  all  sensitiveness  has  disap- 
peared. The  progress  can  be  determined  at  various  times  by 
the  test  of  making  pressure  on  the  joint. 

Where  pain  is  severe,  it  can  usually  be  relieved  by  mak- 
ing application  of  heat  or  counter  irritation  over  the  joint,  in 
connection  Avith  the  recumbent  treatment. 

Operative  Treatment.  Where  abscess  forms,  operative 
treatment  should  be  resorted  to.  If  the  abscess  is  posterior, 
an  incision  should  be  made  over  the  joint  and  the  pus  and 
necrotic  bone  thoroughly  cleaned  away.  The  currette  is  to  be 
used  in  an  effectual  manner,  followed  by  irrigation  and  the 
packing  of  the  wound  with  iodoform  gauze. 

If  the  abscess  is  anterior,  or  inter-pelvic,  the  disease  may 
be  reached  by  the  extensive  removal  of  the  healthy  bone  after 
the  methods  of  Tiling  and  A^an  Hook. 

The  Ijone  is  laid  bare  near  the  posterior  part  of  the  crest  of 
the  ilium  of  the  affected  side.  It  is  then  chiseled  through,  so 
that  the  anterior  surface  of  the  joint  is  reached,  and  with  a 
curved  curette  all  the  diseased  tissue  is  scraped  away.  The 
cavity  is  drained,  redressing  and  protection  used  and  the  re- 
cumbent   treatment  enjoined  until  recovery  takes  place. 
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JOINT  DISEASES  OF  THE  UPPER  EXTREMITIES. 

Shoulder-Joint  Disease — Elbow-Joint  Disease — Wrist-Joint  Disease — Etiology, 
Symptoms,  Treatment — Protective,  Operative. 

Shoulder-Joint  Disease. 

Shoulder-joint  disease,  signifies  a  chronic  inflammation 
involving  the  synovial  membrane  and  the  bone.  The  affec- 
tion is  somewhat  more  rare  than  acute  inflammatory  shoulder- 
joint  diseases.  The  disease  is  usually  found  in  young  per- 
sons. 

Etiology  and  Pathology,  Shoulder-joint  disease  can  usually 
be  traced  to  some  injury,  such  as  a  fall  upon  the  joint  or  a 
sprain.  Sometimes  it  is  preceded  by  an  acute  arthritis. 
The  disease  is  usually  preceded  by  an  acute  inflammation. 
It  rarely  develops,  from  the  beginning,  as  an  insidious  tuber- 
cular affection. 

The  head  of  the  humerus  is  the  portion  of  the  joint  that 
becomes  first  involved,  the  glenoid  cavity  and  the  coracoid 
process  becoming  invaded  later.  The  process  of  development 
of  the  disease,  does  not  differ  from  that  as  described  under 
joint  disease  elsewhere.  There  is  one  feature,  however,  differ- 
ing from  those  already  described.  The  function  of  the  upper 
extremity  not  being  that  of  Aveight-bearing,  the  disease  is  not 
aggravated  by  it  as  in  the  case  of  the  lower  extremities. 

Symptoms,  The  symptoms  that  become  marked  are  joint 
stiffness,  pain,  atrophy  of  the  muscles,  and  sometimes  swell- 
ing and  abscess. 

The  stiffness  and  soreness  at  the  joint  is  a  very  early 
symptom.  It  prevents  a  free  arc  of  movement,  especially 
when  the  elbow  is  thrown  well  outward  from  the  body.  The 
extremity  hangs  weak  and  more  or  less  helpless  at  the    side. 


338  SPECIAL  JOINT  DISEASES. 

It  will  be  found,  on  careful  observation,  that  quite  a  degree  of 
motion  is  allowed  the  arm  by  the  movements  of  the  scapida. 

Pain  is  a  symptom  of  varying  severity.  It  usually  follows 
the  stiffness  closely  and  is  of  a  dull  aching  character.  The 
patient  may  locate  the  pain  in  the  joint,  or  it  may  be  referred 
to  the  middle  of  the  arm,  near  the  insertion  of  the  deltoid. 

Generally  the  patient  feels  worse  at  night.  He  fails  to  get 
the  shoulder  in  a  comfortable  position  to  allow  him  to  sleep. 
Tenderness  will  usually  be  found  over  the  capsule  around  the 
head  of  the  humerus. 

Atrophy  of  the  muscles  occurs  early,  and  produces  quite 
a  change  in  the  contour  of  the  joint.  The  bony  prominences 
stand  out  much  more  plainly  than  they  do  on  the  opposite 
side.  The  shoulder  usually  droojDS  somewhat  lower  than  the 
opposite  one,  but  if  measurements  are  taken,  the  head  of  the 
humerus  will  be  found  to  be  in  the  glenoid  cavity. 

Swelling,  if  it  occurs,  is  due  to  the  distention  of  the  capsule 
with  fluid.  The  humero-pectoral  groove  and  the  depression 
below  the  acromion  becomes  shallow  and  indistinct.  In  look- 
ing down  upon  the  shoulder  from  above,  it  appears  broader 
than  normal.  The  position  of  the  arm  is  that  of  slight  ab- 
duction. There  may  be  a  bulging  of  the  capsule  in  front  and 
behind  the  joint,  and  fluctuation  may  be  distinctly  felt  through 
the  cavity. 

If  abscess  forms,  the  disease  becomes  more  painful  as  the 
swelling  increases.  The  pus  may  find  its  way  to  the 
surface  by  traversing  through  tissue  that  offers  the  least 
resistance,  and  point  in  the  axilla  at  the  border  of  the  deltoid,  in 
front  of   or  behind  the  joint. 

Diagnosis'  The  diagnosis  is  a  simple  matter,  when  the 
symptoms  are  borne  in  mind.  Other  affections,  such  as  bur- 
sitis and  chronic  rheumatism,  should  not  be  mistaken  for 
shoulder-joint  disease.  In  bursitis  some  of  the  movements 
of  the  joint  can  be  made  without  resistance.  Chronic  rheu- 
matism is  multi-articular,  and  an  affection  of  advanced  life. 

Prognosis,  Shoulder-joint  disease  so  often  occurs  in  the 
form  of  a  mild  osteitis  and  synovitis,  that  we  may  say  that  the 
prognosis  is  favoraVjle.     If  suppuration  occurs,  the  prognosis 


JOINT  DISEASES  OF  THE  UPPER  EXTREMITIES. 


339 


becomes  much  more  unfavorable.  It  means  a  protracted  dis- 
charge of  pus  and  spicvda^,  with  destruction  of  the  head  of  the 
humerus. 

A  cure  may  result  by  ankylosis  in  time.  Under  proper 
treatment  the  results  are  better. 

Treatment.    The    indications    for    treatment    in   shoulder- 


Fig.  143.     Showing  line  of  incision  in  excision  for 
shoulder-joint  disease. 

joint  disease  is  usually  that  of  rest  and  protection,  until  the 
inflammation  has  subsided,  and  then  gentle  exercise  until  the 
joint  function  is  re-established. 

Protection  and  rest  is  best  secured  by  the  ordinary  Vel- 
peau  dressing.  It  should  be  removed  and  gentle  motion  made 
at  the  joint,  and  be  reapplied  at  least  once  a  week.     As  the 
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patient  improves,  in  time  no  dressing  need  be  used.  The 
natural  traction  made  by  the  weight  of  the  extremity  and  pas- 
sive movements  being  beneficial. 

Violent  exercise  of  the  joint  should  not  be  indulged  in^ 
until  all  sensitiveness  and  muscular  stiffness  has  disap- 
peared. The  application  of  medicine  or  electricity  is  service- 
able. 

Excision  of  the  Shoulder -joint.  In  cases  of  shoulder-joint 
disease  where  abscess  has  formed,  it  is  well  to  perform  ex- 
cisioUj  especially  if  the  discharge  of  pus  and  sequestra  has 
taken  place  for  a  long  time. 

From  a  study  of  the  records  of  suppurating  shoulder-joint 
disease,  it  is  found  that  better  results  follow  excision  than 
any  other  operation.  Partial  operations,  such  as  drainage 
with  curetting  the  dead  bone  through  incision,  do  not  yield 
good  results.  A  stif?  shoulder-joint  is  to  be  avoided.  As 
ankylosis  usually  follows  the  more  conservative  operative 
methods,  the  method  of  excision  and  a  free  moving  joint,  is 
to  be  preferred.  The  shortening  that  follows  excision  is  no 
great  impediment  to  the  usefulness  of  the  extremity. 

The  incision  for  excision  should  begin  at  the  anterior 
border  of  the  acromion,  close  to  its  articulation  with  the 
clavicle,  thence  running  vertically  downward  from  two  to 
four  inches,  it  divides  the  deltoid  muscle  and  reaches  the 
capsule  of  the  joint  and  the  periosteum  of  the  humerus. 

The  tissues  are  retracted  and  the  periosteum  and  mus- 
cular attachments  are  separated  from  theboneby  rotating  the 
arm  outward  and  inward.  A  chain  saw  can  be  passed 
around  the  bone  and  a  section  made,  as  seems  necessary,  to 
remove  the  diseased  bone. 

The  head  of  the  humerus  is  then  dislodged  and  all  other 
diseased  tissues  cleared  away.  The  wound  is  to  be  treated 
as  in  other  resections,  with  sutures,  drainage  and  absorbent 
dressings.  Fixation  of  the  arm  can  be  obtained  by  bandaging 
it  to  the  side  with  a  thick  pad  between  the  body  and  the  inner 
side  of  the  arm. 

Plaster  of  Paris  bandages  applied  around  the  arm  and 
chest  afTords  the  best    fixation.     After  a  time,  it  is  well  to  use 
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simply  a  sling  lor  the  forear'in,  as  complete  fixation  will  be  un- 
necessary. 

To  secure  free  motion  at  the  joint,  passive  movements 
should  be  commenced  as  soon  as  possible  after  the  operation. 
The  movements  need  oidy  be  limited  until  all  sensitiveness 
has  disappeared,  as  then  the  ordinary  exercising  l)y  the  pa- 
tient Avill  develop  a  sufficient  mention  for  usefulness. 

Elbow-Joint   Disease. 

Chronic  disease  of  the  elbow-joint  may  occur  similar  to 
that  which  develops  in  other  joints.  It  is  subject  to  the  same 
influences  as  structures  of  like  character  in  other  parts  of  the 
body.  It  is  especially  liable  to  injuries  from  sprains  and  bruises, 
and  is  frequently  the  seat  of  acute  inflammations  from  these 
causes.  An  osteitis  frequently  follows,  or  in  some  cases  it 
appears  with  no  history  of  injury. 

This  joint  is  often  the  site  of  an  acute  arthritis  or  syn- 
ovitis, which  may  continue  several  weeks  or  months  an<l  then 
subside  entirely,  or  the  function  of  tlie  joint  may  be  impaired, 
and  then,  by  subsequent  injury,  the  chronic  disease  is  estab- 
lished. 

Symptoms.  When  the  the  lesion  becomes  well  developed, 
it  presents  the  same  symptoms  as  other  joint  diseases.  Stiff- 
ness, pain,  atrophy  of  the  muscles,  swelling  and  sometimes  ab- 
scess are  present. 

The  stiffness  is  that  of  a  limitation  of  flexion  and  exten- 
sion of  the  forearm,  and  is  jjroportionate  to  the  extent  of  the 
disease. 

The  pain  may  be  a  conspicuous  symptom  from  the  be- 
ginning, or  it  may  only  be  present  at  times.  In  some  cases  it 
is  absent,  excepting  when  an  attempt  is  made  to  move  the 
joint. 

Atrophy  of  the  muscles  takes  place  above  and  below  the 
joint.  When  the  disease  is  well  established,  this  is  a  marked 
symptom.     B}^  it  alone  the  joint  appears  very  prominent. 

Swelling  is  always  present  to  some  extent,  and  in  some 
cases   it  is   extreme.    It  takes  place    all    around    the    joint. 
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Where  the  synovial  niembrane  is  distended  it  appears  to  bulge 
out  between  the  bony  prominences — olecranon  and  condyles 
—and  fluctuation  can  be  detected  through  the  joint  cavity. 

If  the  disease  progresses,  all  the  above  symptoms  increase 
and  are  accompanied  by  heat  in  the  joint  and  general  consti- 
tutional disturbance. 

An  abscess  forms  witli  numerous  sinuses  in  the  severe 
cases,  and  the  degenerative  mass  furnishes  soil  for  tuber- 
cular and  other  infection.     The  soft  parts  become    involved 


Fig-  144.    Elbow-joint  disease. 

and  the  Avhole  arm  becomes  a  pulpy,  in  (lamed  and  a  sup- 
purating mass. 

Treatment.  The  treatment  of  elbow-joint  disease  is  often 
discouraging.  This  is  probably  due  to  the  fact  that  in  mild 
cases  the  disease  is  protracted,  and  during  much  of  the 
time  there  is  freedom  from  pain  and  sensitiveness,  and  there 
is  a  tendency  to  \ise  the  joint,  which  is  to  some  extent  ac- 
countable for  relapses. 

If  the  symptoms  are  at  all  severe,  the  use  of  wet  boric  acid 
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dressings  slioiild  l)o  cinplox cd  \iniil  the  swellini;  siil).sides, 
during  Avhicdi  lime  llie  joint  should  be  kept  at  rest  l)y  the  use 
of  a  well  adjusted  sling.  This  can  then  be  replaced  b}'  a 
more  permanent  dressing  ol  plaster  of  Paris. 

Where  there  are  no  su]»erficial  signs  of  inflammation,  the 
plaster  bandage  furnishes  the  most  convenient  mode  of  fixa- 
tion and  protection  and  should  be  constantly  used  until  a 
cure  is  effected. 

It  is  always  well  to  keep  the  elbow  flexed  at  nearly  a  right 
angle,  for  if  ankylosis  occurs  with  the  forearm  extended,  the 
usefulness  of  the  extremity  is  impaired.  In  these  cases  there 
is  a  great  tendency  toward  ankylosis,  and  it  is  well  not  to  strive 


Fig.  145.     Showing  line  of  incision  in  excision  for 
elbow-joint  disease. 

too  much  against  it,  as  the  injury  done  by  motion  to  prevent 
the  ankylosis,  might  result  in  the  loss  of  the  extremity. 
An  elbow  ankylosed  in  the  angular  position  affords  quite  a 
useful  extremity. 

Excision  of  the  Elhow-joint.  In  elbow- joint  disease,  if 
after  the  more  conservative  methods  of  treatment,  the  dis- 
ease is  found  to  be  progressing  toward  suppuration,  excision 
is  indicated.  It  is  always  well  to  resort  to  excision  early, 
before  amputation  becomes  the  only  measure  holding  out  any 
prospect  of  relief. 

This  operation  is  also  indicated  in  some  cases  to  correct  a 
faulty  position  with  ankylosis. 

The  incision  generally  used  is   that   advocated  by   Lan- 
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genbeck.  The  incision  is  made  three  or  four  inches  long, 
longitudinally,  a  little  to  the  inner  side  of  the  median  line  of 
the  tendon   of   the  triceps   and  is   carried    down  to   the    bone 


Fig.  146.     Showing  operation  of  excision  of  the  elbow. 

throughout  its  entire  length.  The  periosteum  and  muscular 
attachments  are  raised,  and  the  dissection  is  continued  close 
to  the  bone  toward  the  condyles.  Care  is  taken  to  preserve 
all  structures  not  involved  in  the  disease. 
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Tlie  lowor  end  of  (he  liuimMUs  can  (hen  lie  disldcatiMl 
through  the  ■wound,  and  sawed  oil"  al  whatever  ])oinl  seems  to 
be  necessary.  Tlie  idna  and  head  of  the  radius  can  ))e  cleared 
and  sawed  off  with  the  chain  saw^  or  sonielinies  the  bone  for- 
ceps is  used. 

In  some  suppurative  cases,  where  pus  sinuses  exist,  the 
surgeon  may  make  use  of  any  incision  that  may  best  allow 
space,  to  reach  and  remove  the  diseased  tissue.  The  direction 
of  the  incision  may  be  suggested  by  the  location  of  the  sinuses 
or  the  abscess  cavity. 

Free  drainage,  and  dressings  with  fixation  are  to  be  used  in 
the  same  manner  as  after  excision  elscAvhere.  If  a  consider- 
able portion  of  bone  has  been  removed,  and  the  bones  are 
not  in  apposition,  it  is  better  to  make  a  movable  joint,  fol- 
lowing the  excision,  than  to  permit  ankylosis.  In  the  ma- 
jority of  cases  ankylosis  is  aimed  at  as  the  best  possible 
result,  so  that  passive  movements  need  not  be  considered. 
This,  however,  will  depend  upon  the  judgment  of  the  surgeon. 
A  limited  amount  of  motion  folloAving  excision  at  the  elbow 
is  of  great  advantage  to  the  patient. 

Diseases  of  the  Wrist-Joint. 

Disease  of  the  Avrist  implies  a  chronic  inflammation  of 
any  or  all  the  articulations  that  enter  into  the  formation  of 
the  wrist-joint.  It  is  usually  an  osteitis  and  a  synovitis  com- 
bined, which  involves  a  number  of  the  carpal  bones  with  the 
adjoining  synovial  membrane. 

The  disease  most  often  follows  a  sprain^  or  perhaps  a 
succession  of  sprains.  It  develops  very  slowly  and  extends 
over  a  long  period  of  time.  Like  disease  of  the  tarsus,  it  often 
suffers  a  tubercular  infection  and  continues  as  a  destructive 
tuberculosis. 

Symptoms.  Clinically,  a  case  of  wrist  disease  presents  a 
picture  with  symptoms  quite  similar  to  other  joint  diseases. 

In  this  affection,  the  most  prominent  of  the  cardinal  joint 
symptoms  is  the  SAvelling.  The  enlargement  about  the  wrist 
is  characteristic.     It  takes  place  all  around  the  wrist,  extend- 
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ing  from  the  lower  end  of  the  radius  to  about  the  middle  of  the 
metacarpal  bones,  and  is  more  extensive  antero-posteriorly, 
than  it  is  laterally. 

A  slight  flexion  at  the  wrist  is  present,  and  any  attempt 
at  motion  causes  pain.  There  is  the  accompanying  atrophy 
of  the  tissues  above  and  below,  and  the  patient  loses  all 
muscular  control  of  the  fingers. 

In  severe  cases,  suppuration  and  necrosis  may  occur.  A 
redness  of  the  surface  and  an  extension  of  the  swelling  to  the 
forearm  above,  or  the  fingers  below,  indicates  the  formation 
of  pus. 


Fig.  147.    Disease  of  tiie  wrist-joint. 

Treatment,  In  diseases  of  the  wrist,  fixation  is  strongly 
indicated  and  can  be  accomj^lished  by  common  splints  and 
by  carrying  the  forearm  and  hand  in  a  sling.  The  best 
method  of  fixation  is  the  use  of  the  plaster  of  Paris  bandage 
applied  snugly  to  the  skin.  It  forms  a  permanent  dressing  and 
is  very  comfortable  to  the  patient. 

The  writer  has  had  excellent  results  in  slow  and  obsti- 
nate cases,  by  the  injection  of  iodoform  emulsion  deeply  into 
the  tissues  in  a  number  of  places  around  the  joint.  The  treat- 
ment was  followed  by  the  application  of  plaster  dressing  for 
ten  days  and  then  repeated.  Three  or  four  treatments  have 
caused  the  SAvelling  to  disappear  and  the  disease  to  abate. 
Protection  and  fixation  must  be  followed  for  many  months 
to  prevent  a  return  of  the  disease  and  to  effect  a  cure. 

Excision  of  the    Wi'ist.     Excision  of  the  wrist  is  indicated 
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in  suppurative  cases,  c»r  in  those  that  resist  the  more  conserv- 
ative methods  of  treatment. 

A  variety  of  methods  of  excision  have  been  advised,  but 
generally  the  nature  of  the  case  will  suggest  to  the  surgeon 
where  to  make  the  incision  and  how  best  to  proceed. 

Many  operators  prefer  the  long  single  dorsal  incision.  It 
should  begin  at  the  center  of  the  ulnar  border  of  the  first 
metacarpal  bone,  and  should  be  carried  upward  to  the  middle 
of  the  dorsal   surface  of   the  epiphysis  of  the  radius,  and  dis- 


Fig.  148.     Showing  line  of  incision  for  excision  of 
the  wrist-joint. 


sected  down  to  the  bone.  The  tendons  are  lifted  with  the 
periostium  and  carried  to  the  inner  side.  The  hand  is  then 
flexed  and  the  articular  surface  of  the  carj^al  bones  exposed. 
The  ends  of  the  radius  and  ulna,  maybe  denuded  and  pushed 
through,  the  wound  and  sawed  off  in  the  usual  manner. 

It  is  always  well  to  vary  the  operation  according  to  the 
location  of  the  abscess  and  the  necrosis.  As  a  rule,  however, 
the  free  removal  of  the  carpal  bones,  with  the  articular  ends 
of  the  bones  above  and  below,  will  yield  the  best  residts. 
Some  cases  seem  to  continue  to  suppurate  and  involve  adjoin- 
ing structures,  even  after  excision ^  until  finally  an  amputa- 
tion is  performed  to  relieve  the  suffering.     As  in  disease  of 
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the  ankle,  if  a  carpal  bone  is  diseased  in  part,  it  should  be 
wholly  removed. 

If,  however,  the  operation  of  excision  is  properly  done,  a 
reasonably  good  result  may  be  expected.  The  extremity  is 
considerably  shortened,  but  the  fingers  and  thumb  usually 
regain  their  muscular  power.  Some  are  able  to  write  or  work 
at  a  trade,  and  in  exceptional  cases  the  hand  becomes  as 
useful  as  it  was  before  the  manifestation  of  the  disease. 

The  after  treatment  is  easily  carried  out.  Rest,  fixation 
and  protection  are  to  be  continued  until  the  sensitiveness 
disappears,  and  then  foUoAved  by  gentle  movements  and 
manipulation  s . 
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RICKETS. 


Definition  —  Etiology  —  Pathology  —  Symptoms  —  Complications  —  Diagnosis — 
Prognosis — Treatment — Prophylactic  and  Curative. 

Definition,  Hickets  is  a  general  disease  of  infancy  and  early 
cliildhood,  and  it  is  sometimes  evident  at  birth.  In  it,  the 
nutrition  of  all  the  tissues  of  the  body  is  affected  and  their 
growth  and  development  arrested.  Ossification  is  delayed 
and  perverted,  and  dentition  is  retarded.  The  bones  not  ]iav- 
ing  solidified,  yield  to  pressure  and  muscular  action.  The 
muscles  and  ligaments  are  relaxed  and  wasted,  important 
organs  such  as  the  brain,  liver,  spleen  and  lymphatic  glands 
become  altered,  and  the  alimentary  canal  becomes  weak  in 
the  performance  of  its  functions.  It  is  also  known  as  rachitis 
and  rhachitis. 

Etiology,  Rickets  is  produced  by  slow  impairment  of  nu- 
trition. The  causes  may  begin  to  act  during  intra-uterine  life 
from  the  period  of  conception.  They  more  generally  begin  to 
act  after  birth,  and  are  the  result  of  the  conditions  in  which 
the  child  is  born.  When  the  latter  are  continuous  with  the 
former,  the  debasement  of  the  tissues  and  the  lessening  of  the 
vitality  become  greatly  marked. 

It  is  a  disease  of  mal-assimilation  in  which  there  is  a 
primal  degradation  of  cell  structures,  from  w^eak  cell  vitality, 
or  deficient  elements  for  cell  building,  the  causes  being  widely 
different.  While  existing  chiefly  among  the  poor,  occupying 
localities  and  under  conditions  in  which  the  absence  of  sun- 
light, unsanitary  surroundings,  and  deficiency  of  proper  food 
are  conspicuous,  it  often  appears  among  the  wealthy  and 
fashionable. 

Women    raised    in    luxurv    are    often    weak    from    inac- 
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tivity  and  seclusion,  or  the  demands  of  fashionable  so- 
ciety often  break  them  down  prematurely.  AVhen  such 
women  are  about  to  become  mothers,  they  cannot  supply 
what  a  growing  foetus  demands,  nor  can  they,  after  the  birth 
of  their  children,  during  lactation,  supply  them  with  milk  that 
is  rich  enough  in  the  elements  necessary  for  the  proper  for- 
mation of  many  of  the  tissues.  Often  the  demands  of  fashion 
compel  them  to  refuse  to  nurse  their  children,  or  they  may 
fail  to  have  any  or  enough  of  the  lacteal  fluid.  In  such  cases, 
resort  is  had  to  artificial  food,  either  entirely  or  partially.  This 
results  frequently  in  a  puny  physical  development  from  the 
disturbance  of  the  digestive  and  assimilative  functions,  and 
an  inadequate  supply  of  nutritious  elements,  especially  of  the 
osseous  system. 

Among  the  poor,  particularly,  the  cause  of  rickets  in  chil- 
dren can  be  traced  to  their  mothers  and  to  their  environments. 
Insufficient  and  improper  food,  cold,  damp  rooms,  want  of 
sunlight,  and  lack  of  cleanliness  are  the  efficient  causes. 
They  prevail  in  American  cities  among  foreigners  and  the 
colored  people,  who  are  huddled  together  in  small  rooms  in 
barrack-like  quarters,  into  which  the  sun  never  enters,  and 
where  there  is  no  provision  for  cleanliness  and  ventilation. 

Feeble  children  born  into  those  conditions  and  fed  with 
artificial  food  become  poorly  nourished.  Such  foods  are  mostly 
farinaceous  and  soon  derange  the  digestive  organs.  There  is 
in  them  an  absence  of  the  fats,  lime  salts,  and  proteids  that 
are  the  essential  elements  of  human  milk,  that  so  well  adapts 
it  to  the  nourishment  of  the  infant.  The  absence  of  sunlight 
and  fresh,  well  oxygenated  air,  completes  the  work,  and  puny, 
rachitic  and  deformed  children  are  the  result. 

Pathology,  There  is  a  relative  absence  of  the  calcium 
salts  in  the  osseous  frame  work.  The  growth  of  bone  is  re- 
tarded, the  extension  of  ossification  is  irregular,  and  bone  al- 
ready ossified  becomes  softened.  Osteoid  tissue  persists,  and 
overgrowth  of  vascular  tissue  at  the  epiphyses  and  in  the 
periosteum  and  endosteum  creates  a  proliferation  of  the  car- 
tilagenous  and  fibrous  elements,  in  excess  of  calcification  at 
these  centers  of  growth.     As  a  result,  the  line  of  regular  calci- 
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ficatioii  is  not  maintained,  and  ossillc  substances  and  car- 
tilage, or  bone  and  osteoid  tissue  become  irregularly  inter- 
mingled, thus  forming  a  soft  and  Aveakened  structure. 

The  long  bones  become  too  weak  to  support  the  body,  or 
resist  muscular  action.  They  may  even  become  soft  enough 
to  be  cut  with  a  knife, or  they  may  become  irregularly  thickened . 
A  great  thickening  of  the  flat  bones  occurs  from  the  same 
cause.  This  is  especially  noticeable  at  the  edges  of  the  cranial 
bones,  and  where  ossification  becomes  complete  in  these  bones 
there  is  a  ridge  of  thickening  along  the  lines  of  the  sutures. 
In  other  parts  of  the  cranium  the  bones  become  thinned  by 
absorption,  and  by  pressure  of  the  growing  brain.  This  con- 
dition can  be  detected  by  palpation,  and  is  known  as  cranio- 
tahes.  The  fontanelles  remain  open  late,  even  to  the  third 
vear.owino-  to  the  slowness  of  ossification  in  the  cranial  bones. 

The  liver,  spleen,  lymphatic  glands  and  kidneys  are  en- 
larged. This  is  produced  by  an  irregular  hypertrophy  of  the 
fibroid  and  epithelial  elements  of  these  organs,  with  deficiency 
of  earthy  salts. 

The  enlargement  of  the  brain  comes  from  an  increase  in 
the  neuroglia,  and  not  of  the  nerve  elements. 

The  voluntary  muscles  are  small,  soft,  flabby  and  pale, 
and  their  strife  are  indistinct  under  the  microscope. 

The  urine  contains  less  urea  and  uric-acid  than  normal, 
and  an  excess  of  the  phosphates. 

When  the  disease  has  run  its  course,  rapid  and  excessive 
calcification  may  occur,  and  sclerosed  bone  may  be  formed. 

Symptoms.  Usually  derangement  of  the  digestive  func- 
tions precedes  the  onset  of  the  disease.  The  bowels  of  the 
child  become  relaxed,  with  loose  pasty  and  offensive  dis- 
charges, and  there  is  occasional  vomiting. 

In  the  beginning  of  the  disease  the  child  prespires  pro- 
fusely about  the  face,  head,  and  neck,  whenever  it  sleeps, 
either  day  or  night.  He  will  throw  off  the  bed-clothes  and  lie 
uncovered,  even  in  the  coldest  weather.  Later  on,  he  seems 
to  dread  movement  of  any  kind;  he  is  evidently  tender;  dis- 
likes to  be  touched  and  cries  whenever  he  is  danced  about. 
With  the  disturbance  of  digestion,  the  abdomen  becomes  pro- 
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tuberant  from  relaxation  of  its  walls,  and  enlargement  of  the 
liver,  spleen,  etc.,  occurs.  At  times  the  child  will  be  found 
asleep  upon  its  face,  resting  upon  its  arms  and  legs  which 
are  drawn  up  to  relieve  abdominal  discomfort. 

Eruption  of  the  teeth  is  delayed  beyond  the  usual  period, 
and  when  they  do  appear  they  are  often  imperfectly  covered 
with  enamel,  and  subject  to  early  decay. 


Fig.  149.     Children  suffering  from  rickets — walking  delayed  until 
nearly  three  years  old. 


The  osseous  system  as  a  whole  is  affected  by  the  diseased 
condition,  and  many  and  serious  deformities  result.  If  the 
child  has  begun  to  walk,  he  becomes  unsteady  on  his  legs,  the 
bones  begin  to  bend,  or  he  loses  the  power  of  walking  alto- 
gether. He  sits  or  lies  about  and  is  restless  and  uneasy,  is 
drowsy  by  day  and  at  night  moves  his  head  from  side  to  side 
while  sleeping,  so  that  he  wears  the  hair  off  the  occiput. 
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Chronic  hydrocephalus  may  occur  from  distensioji  of  the 
ventricles  of  the  brain  Avith  lluid,  Avith  arrest  of  ossilica- 
tion  of  the  cranial  bones  and  sutures^  with  the  fontanelles  wide 
open.  In  other  cases,  the  skull  is  elongated  from  before  back- 
Avard,  with  fontanelles  open  and  sutures  thickened.  The  head 
generally  looks  large,  Avith  the  forehead  high,  large,  square  and 
prominent.  Enlargements  like  nodes  may  appear  on  the 
cranial  bones  from  irregular  ossification  under  the  pericra- 
nium. 

The  face  seems  small  and  out  of  proportion  to  the  head,  be- 
cause of  arrest  of  groAA^th  of  the  facial  bones. 

The  spine  is  curved  as  the  result  of  Aveakness  of  muscles 
and  ligaments.  It  is  usually  lordosis  or  kyphosis,  an  exag- 
geration of  the  normal  curves,  and  may  be  so  great  that  the 
normal  posterior  curvature  maA^  become  angular  from  the 
unequal  pressure  upon  the  borders  of  the  softened  vertebral 
bodies  or  unossified  epiphyses.  I-ateral  c-axYSiiwxa— scoliosis, 
maA^  also  occur  from  similar  causes.  The  Aveii-ht  of  the  head 
and  shoulders  produces  the  pressure  AA'hich  the  muscles  and 
ligaments  are  too  Aveak  to  resist.  There  are  usually  compen- 
satory curves  in  other  regions  of  the  spine. 

The  chest  j^resents  deformities  AAdiich  have  marked  char- 
acteristics. There  is  a  conspicuous  groove  along  the  outer 
border  of  the  sternum^  extending  from  its  upper  end  doAA^n- 
Avards  and  outAA^ards.  A  roAv  of  nodules,  knoAvn  as  the  rachitic 
rosary,  is  seen  and  felt  along  the  outer  borders  of  those  grooves. 
Those  are  the  enlarged  ends  of  the  ribs.  In  inspiration  the 
softened  and  AA^eakenad  ribs  are  unable  to  resist  the  pressure 
of  the  external  air,  tind  Avith  their  cartilages  they  are  Ijeiit  in- 
wards, so  that  the  chest  is  flattened  laterally.  The  sternum 
is  projected  forwards,  and  often  bent,  increasing  the  antero- 
posterior diameter  of  the  thorax  and  producing  the  pigeon- 
hreast  deformity.  In  a  healthy  person,  the  pressure  of  the  ex- 
ternal air  in  inspiration  is  overcome  by  the  resistance  of  the 
thoracic  AA^ alls  and  force  of  the  inspired  air ;  in  the  rickety  child, 
the  ribs  bend  AA^here  least  supported,  and  OAving  to  this 
its  breathing  is  quick  and  laborious. 

A  deformed  pehds  may  also  result  from  the  unresisting 


356  KICKETS. 

bones  of  the  pelvic  ring  being  pressed  upon  from  above  by  the 
spine  and  abdominal  contents^  and  from  below  by  the  heads 
of  the  thigh  bones.  The  direction  of  the  force  depends  upon 
the  usual  position  of  the  child.  The  general  shape  produced 
is  triangular.  The  pelvic  cavity  is  greatly  narrowed,  and  its 
diameters  lessened  to  an  abnormal  degree.  It  causes  an 
increased  projection  of  the  promontory  of  the  sacrum,  and  a 
change  in  the  sacro-vertebral  angle. 

The  deformities  give  rise  to  serious  obstacles  to  natural 
labor,  in  women  in  whom  those  changes  take  place  in  infancy, 


Fig.  150.    Showing  tlie  epiphyseal  enlargement  above  the  wrist. 

and  are  the  most  frequent  causes  of  major  obstetrical  opera- 
tions. 

The  upper  extremities  do  not  become  as  much  deformed  as 
do  the  lower  extremities.  The  enlargement  of  the  bone  ends 
at  the  joints,  and  looseness  of  the  joints  are  prominent  signs 
of  rickets  in  children.  This  enlargement  is  the  result  of  ex- 
cessive vascular  and  cartilaginous  proliferation  at  the  epiphy- 
seal junction.  When  subsequent  rapid  ossification  occurs, 
as  recovery  takes  place,  it  contracts  somewhat,  but  remains 
more  or  less  permanent.  Arrest  of  ossification  at  the  epiphy- 
ses may  produce  stunted  groAvth  and  dwarfisli  size. 


RICKETS.  :5r)7 

Clian^os  in  itciioslcal  ossi  Ileal  itui  mav  give  rise  to  enlarge- 
ments, or  to  softening  so  that  tJie  liiinierus  may  be  bent  by  the 
weight  of  the  limb  and  b\'  the  action  of  the  deltoid  inuschi  in 
elevating  the  arm. 

Fractures  of  rachitic  bones  occur  from  the  usual  causes 
of  fracture,  and  their  healing  becomes  delayed  and  irregular. 

The  lower  extremities  are  more  liable  to  deformities  through 
rickets  than  the  upper.  The  character  depends  upon  whether 
the  child  had  commenced  to  walk  before  the  disease  began, 
and  upon  the  rapidity  of  progress  and  the  duration  of  the 
disease.  If  he  had  not  begun  to  walk,  his  weak  muscles  and 
bones  and  lack  of  vitality  would  prevent  his  attempting  it, 
and  thus  the  bones  would  not  be  bent.  If  he  was  already 
walking  when  the  disease  began,  bending  would  be  likely  to 
occur,  and  the  direction  would  correspond  to  the  forces  acting 
upon  the  bones.  These  forces  are  the  weight  of  the  body  and 
the  muscular  action,  modified  by  the  natural  direction  and 
curvings  of  the  bones.  The  deformities  thus  produced  are 
curvatures  of  the  shafts  of  the  hones  in  different  directions; 
deformities  at  the  knee-joints  as  knock-knee  and  bow-legs. 
Bending  of  the  neck  of  the  femur  and  clubbing  at  the  ends 
of  the  bones,  especially  those  of  the  forearm  may  also  occur. 

Rickets  may  be  one  of  the  causes  producing  flat-foot,  and 
some  of  the  forms  of  club-foot,  but  in  those  deformities  the 
chief  cause  is  paralysis. 

Complications.  A  special  complication  of  rickets  in  chil- 
dren is  an  extreme  nervous  impressibility,  which  renders 
them  liable  to  attacks  of  laryngismus-stridulus  and  convul- 
sions. This  sensitiveness  of  the  nervous  system  is  peculiar 
to  rickets,  and  produces  convulsive  movements  and  carpo- 
pedal  contraction  from  the  slightest  causes.  In  ordinary  cases 
of  mal-nutrition  with  wasting,  the  natural  sensitiveness  ol 
the  nervous  system  to  external  impressions  is  impaired. 

A  sensitiveness  to  cold  also  exists,  which  subjects  the 
child  to  catarrhal  conditions  of  the  chest  or  abdomen,  as  the 
result  of  the  frequent  chills.  When  it  is  pidmonary,  it  may 
caiise  collapse  of  the  lungs  on  account  of  the  increased  diffi- 
culty of  respiration  produced  by  softening  of  the  ribs.     When 
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it  is  intestinal;  unless  quickly  arrested,  it  may  cause  such 
a  drain  as  to  dangerously  impair  the  vitality  of  the  child.  The 
increased  mortality  in  rickety  children  results  largely  from 
these  complications. 

Diagnosis*  It  is  very  necessary  to  recognize  the  existence 
of  rickets  early  in  the  life  of  the  child.  He  need  not  be  thin, 
but  may  be  somewhat  plump.  If  he  begins  to  lose  flesh ;  has 
constantly,  looseness  of  bowels  with  tumid  abdomen  and 
occasional  vomiting;  if  he  has  sweating  of  the  head  and  neck 
at  night  with  moving  of  his  head  about  in  sleep;  if  he  tosses 
off  his  bed-clothes  even  when  the  weather  is  cold,  and  if  after 
the  ninth  month  no  tooth  has  appeared  and  there  are  enlarge- 
ments at  the  wrists,  the  diagnosis  of  rickets  may  be  quite 
positively  made.  The  causes  producing  it  in  the  particular 
case  should  be  investigated,  and  the  proper  treatment  to  ar- 
rest the  disease  and  to  create  a  healthy  development  should 
be  begun. 

When  the  disease  develops  later,  the  deformities  of  bones 
especiall}  at  the  joints,  occurring  in  different  parts  of  the  body, 
with  weakness  of  limbs  indicate  the  presence  of  rickets  as 
the  cause.  Weakness  of  the  legs  from  rickets  can  be  diag- 
nosed from  that  produced  by  essential  paralysis,  by  the  child's 
being  able  to  move  his  limbs  in  the  former  disease.  He  is 
not  able  to  stand  because  the  bones  are  soft,  the  ligaments 
relaxed  and  the  muscles  Aveak  though  not  powerless. 

Prognosis.  The  prognosis  of  rickets  is  generally  favorable. 
The  disease  is  self-limited  and  usually  terminates  by  the 
third  or  fourth  year,  or  sooner^  if  the  conditions  which  favored 
its  development  are  changed,  and  those  Avhich  irnproA^e  the 
power  of  the  system,  including  better  hygienic  conditions,  are 
substituted. 

When  improvement  begins,  the  symptoms  gradually  be- 
come less  intense  until  recovery  is  complete.  The  enlarge- 
ment at  the  joints  diminish  and  the  bones  become  stronger 
and  larger,  and  their  distortions  are  not  so  marked.  The  growth 
of  the  l)ody,  however,  is  often  stunted  so  that  he  does  not 
reach  the  average  height. 

When  the  causes  continue  ojierating  in  all  their  intensity. 
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and  (here  is  es[)eciall\'  a  lack  ol  iiiiporlaiit  juiirilive  (j[ualities 
of  the  food,  the  prognosis  is  unfavorable,  and  a  fatal  termina- 
tion may  occur  during  the  jirogress  of  the  disease,  or  as  the 
result  of  a  special  complication.  An  attack  of  catarrhal 
bronchitis  in  a  rachitic  child  debilitated  by  the  disease,  with 
softening  of  the  ribs  and  deformity  of  the  chest,  may  quickly 
terminate  its  life  by  asphyxia. 

In  any  case,  in  estimating  the  chances  of  recovery,  at- 
tention must  be  paid  to  the  presence  or  absence  of  disease  of 
the  glandular  system,  and  to  the  amount  of  chest  distortion. 
If  the  ribs  are  softened  and  the  lower  ones  greatly  drawii  in 
on  inspiration,  a  slight  pulinonarv  attack  may  change  a 
favorable  case  to  one  of  great  gravity. 

Treatment/  The  prophylactic  treatment  of  rickets  con- 
sists of  the  use,  by  the  prospective  mother,  of  such  measures 
as  Avill  give  her  vigorous  life,  and  the  use  by  her  of  such  food 
as  will  supply  to  the  growing  foetus,  all  the  materials  that  are 
necessary  for  complete  tissue  formation.  Plenty  of  out-door 
air,  and  moderate  exercise  tend  to  invigorate.  In  the  case 
of  the  poor,  Avhere  they  cannot  exchange  their  pent-up  rooms 
for  better  ones,  it  is  necessary  that  they  should  be  in  the 
open  air  as  much  as  possible,  and  that  they  take  care  to 
frequently  ventilate  the  rooms  they  occupy.  Foul  air  breathed 
many  times  poison  the  blood.  Sufficient  bathing  of  the  body, 
with  friction  of  the  skin  to  keep  up  its  proper  activity,  must 
be  regularly  done.  Clothing  adapted  to  the  season  must  be 
Avorn  so  as  not  to  allow  any  chilling  of  the  surface  or  j^os- 
sibilitv  of  beins"  overheated. 

The  food  taken  should  be  of  the  most  nutritious  character 
possible.  One  or  more  times  daily  a  porridge  made  of  oatmeal 
or  flour,  made  of  the  entire  wheat  grain,  with  cream,  will  be 
nutritive  as  well  as  regulating  to  the  system.  Bread  made  of 
whole  wheat  flour  furnishes  a  much  larger  proportion  of  lime 
salts  for  nutrition  of  the  hard  tissues,  than  that  made  of  the 
white  flour  in  common  use. 

The  prophylactic  treatment  as  applied  to  the  child,  con- 
sists of  the  vise  bv  the  mother,  during  the  period  of  lactation, 
•of  such  food  as  will  supply  to  the  breast  milk  all  the  ingred- 
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ients  necessary  for  proper  development  of  all  the  organs  and 
tissues  of  the  child.  A  liealthy  mother  should  be  able  to 
supply  a  sufficient  quantity  of  this,  the  best  of  infant  food. 
Up  to  the  seventh  or  eighth  month  of  infant  life  it  will  thrive 
best  on  such  food. 

All  mothers,  however,  are  not  equally  strong,  and  lacta- 
tion exhausts  some.  They  become  thin  and  weak,  and  their 
milk  becomes  watery  and  loses  the  essential  elements  of  nu- 
trition. Other  mothers  are  not  cap)able  of  producing  sufficient 
milk,  and  sometimes  for  various  reasons,  the  child  is  de- 
prived of  breast  milk.  In  these  latter  cases  substitutes  have 
to  be  provided,  and  they  should  correspond  as  nearly  as  pos- 
sible with  the  composition  of  breast-milk.  For  the  first  three 
months,  there  is  but  little  development  of  the  salivary  glands 
and  pancreas,  and  no  starchy  substance  can  be  digested. 
Hence,  during  that  period,  farinaceous  foods  should  be  with- 
held, and  not  until  the  seventh  or  eighth  month,  when  the 
teeth  begin  to  appear,  should  much  bo  allowed. 

A  wet  nurse,  a  multi23ara,  whose  babe  is  about  three  months 
old,  is  the  best  substitute  when  a  mother  cannot  nurse  her 
child.  Care  should  be  taken  in  her  selection,  that  she  is  not 
diseased  and  has  no  bad  habits. 

The  chief  substitute,  however,  for  the  mother's  milk  is 
cow's  milk,  although  asses  or  goat's  milk  can  be  used  when 
they  can  be  obtained.  There  is  proportionately  a  larger 
amount  of  albuminoids  and  less  of  fat  and  sugar  in  cow's 
milk  than  in  liuman  milk,  and  often  the  acid  fluid  of  the  in- 
fant's stomach  coagulates  the  casein  into  a  firm  clot,  instead 
of  breaking  it  up  into  fine  flakes  for  easy  digestion.  Unless 
this  is  prevented,  the  alimentary  canal  becomes  so  disturbed 
by  diarrhoeal  conditions  that  nutrition  is  permanently  de- 
ranged. Lime  water  added  to  the  milk,  or  later,  the  addition 
of  the  "  malted  infant  foods,"  acts  as  a  preventive  of  this 
firm  coagulation,  and  the  fermentative  disturbance  that  it 
produces. 

It  has  been  demonstrated  by  experiments  upon  young 
animals,  that  rickets  can  be  produced  by  depriving  them  of 
animal  fats  and  the  earthy  salts,  particularly  calcium  phos- 
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plialcs.  A  cliu'l'  cause  of  the  prevaleiiet^  oi  rickets  aiiioiiy 
children  oi  the  poorer  chisses  is  tliat  they  are  fe<l  almost  en- 
tirely on  farinaceous  foods,  and  the  mothers  depend  too  much 
on  them.  It  sometimes  occurs  that  prolonged  suckling  of 
infants,  for  economical  reasons,  develops  rickets.  In  those 
cases,  immediate  weaning  of  the  child,  and  in  all  cases,  a 
complete  change  in  the  quality  of  the  food,  results  in  a  quickly 
perceptible  improvement  in  the  condition  of  the  child. 

In  all  artificial  foods  a  sufficient  (juantity  of  fats  and 
proteids  should  be  introduced  into  the  diet  of  young  children 
in  the  early  months,  to  make  it  equal  to  the  mother's  milk, 
and  later,  they  should  be  so  proportioned  with  the  farina- 
ceous substances,  as  not  to  disturb  the  digestive  functions, 
and  yet  meet  the  demands  for  nutrition.  When  milk  alone  is 
given  it  must  contain  the  full  proj^ortion  of  cream,  and  in 
some  cases  cream  may  be  added  in  excess.  Eaw  meat 
juices  are  especially  useful  in  rickets,  and  later,  raiv  meat 
pulp  is  of  great  benefit.  Cod-liver  oil  made  into  an  emulsion 
by  shaking  it  up  with  lime-water,  and  some  syrujD,  is  some 
times  very  usefid  as  a  nutrient.  When  the  child  is  older, 
sandwiches  of  raw  meat  puljj,  or  eggs  beaten  up  with  milk 
or  lightly  boiled  may  be  given,  and  the  bread  should  be  of 
flour  made  from  the  entire  wheat.  A  firm  piece  of  meat 
that  has  been  baked  or  broiled,  held  in  the  child's  hand 
to  be  bitten  or  sucked  during  the  period  of  teething,  is  use- 
ful. Sometimes  the  juice  of  ripe  fruits  or  fruit  jellies  may 
be  added  to  the  dietary  with  benefit.  All  food  should  be 
made  palatable  and  presented  in  such  a  form  that  the  child 
will  take  it,  in  order  to  get  the  best  results. 

Eickety  children  should  be  kept  perfectly  clean  by  the 
free  use  of  soap  and  water  and  gentle  friction  of  the  surface. 
They  should  be  warmly  clothed.  A  band  of  thin  flannel  worn 
around  the  body  preserves  an  equable  temperature  to  those 
important  regions  containing  the  organs  of  digestion  and  res- 
piration. Such  children  should  be  taken  out  daily  into  the 
air  and  sunshine.  Their  living  rooms  should  be  thoroughly 
ventilated,  and  should,  if  possible,  be  so  located  that  the  sun 
light  will  shine  into  them  at  some  period  of  the  day.     They 
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should  not  be  exposed  to  be  chilled,  for  fear  of  lung  complica- 
tions. 

Derangements  of  the  stomach  and  bowels  may  be  cor- 
rected by  a  small  dose  of  castor  oil,  or  rhubarb  and  soda,  to 
clear  out  the  fermenting  substances.  This  can  be  followed 
by  one  or  two  drops  of  camphorated  tincture  of  opium  in 
aromatic  water,  and  bismuth,  to  restrain  the  operations.  The 
best  restorative  is  proper  food,  and  to  that  end  the  digestive 
functions  should  be  carefully  watched,  and  any  disturbance 
of  them  at  once  corrected.  As  a  general  tonic,  the  lacto- 
phosphate  of  lime,  with  a  proper  proportion  of  Fowler's  solu- 
ton  of  arsenic,  or  the  citrate  of  iro}i,  taken  two  or  three  times 
a  day  will  sometimes  be  found  to  give  excellent  results. 
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DEFORMITIES  PRODUCED  BY  RICKETS. 

Bow-Legs — Definition,  Etiology,  Symptoms,  Diagnosis,  Prognosis,  Treatment — 
Expectant,  Mechanical,  Operative;  Knock-knee — Definition,  Symptoms, 
Diagnosis,  Prognosis,  Treatment. 

The  most  common  deformities  produced  by  rickets  are 
bow-legs,  anterior  bow-legs  and  knock-knee. 

Bow-legs — genu  varum  or  genu  extrorsum,  consists  of 
an  outward  curving  of  the  lower  extremities,  so  that,  in  ex- 
treme cases,  an  oval  space  exists  between  them  when  the  feet 
are  placed  beside  each  otherj  the  distance  from  each  being 
greatest  opposite  the  knees.  The  femur  may  be  bent  at  its 
lower  part,  or  the  tibia  at  its  upper  part,  or  both  bones  may 
be  curved.  The  center  of  the  curve  may  be  at  the  joint, 
with  relaxation  of  the  external  lateral  ligament,  elongation 
of  the  external  condyle  of  the  femur,  and  a  degree  of  atrophy 
of  the  internal  condyle.  Where  one  bone  alone  is  affected, 
the  shape  of  the  curve  is  somcAvhat  irregular. 

Anterior  hoio-legs  is  an  anterior  bending  of  the  tibia  and 
fibula  at  the  juncdon  of  the  lower  with  the  middle  third  of  the 
leg.    It  may  occur  at  the  upper  third. 

Etiology,  Bow-legs  occurs  in  young  children,  beginning 
between  the  first  and  fourth  years  of  age,  as  the  result  of 
rachitic  softening  of  the  bones.  Very  rarely,  it  occurs  in  old 
people,  as  the  result  of  osteitis  deformans.  When  children  are 
backward  about  learning  to  walk,  their  mothers  stand  them 
upon  their  feet  to  induce  them  to  take  steps.  The  weak  bones 
yield  to  the  weight  of  the  body,  inward  or  outward,  according 
to  the  inclination  given  to  the  limbs  by  the  position  of  the  feet. 
The  feet  are  generally  j)laced  naturally  together,  which  pro- 
duces the  bending  outward,  and  thus  bow-legs  is  more  com- 
mon than  knock-knee.     The   greater   pressure   at    the  knee- 
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joint  is  thus  thrown  upon  the  inner  condyle  of  the  femur,  es- 
pecially if  the  external  lateral  ligament  is  relaxed.  The  con- 
dyle becomes  absorbed  and  atrophied,  while  the  external  con- 
dyle released  from  equable  pressure,  elongates  from  increased 
activity  of  groAvth  in  the  epiphyseal  cartilage. 

Symptoms.    By    placing     the   child   upon    its    back    with 


Fig.  151.    Bow-legs,  affecting  principally  the  leg  bones. 

thighs  and  knees  together,  if  the  curve  is  below  the  knee-joint 
the  legs  will  cross  each  other,  and  the  thighs  lie  together^ 
showing  the  bend  to  be  below  the  knees.  If  the  bend  is  above 
the  joint  the  more  or  less  oval  shaped  space  between  the  thighs 
will  indicate  the  location  of  the  curve. 

Children  with  bow-legs,  stand  with  their  feet  wide  apart. 
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possibly  on  account  of  muscular  weakness  aud  for  better  sup- 
port. They  walk  with  a  rolling  gait,  swaying  from  side  to 
side,  balancing  oA'^er  each  leg  alternately  as  it  in  turn  rests 
upon  the  ground. 

Diagnosis.  The  diagnosis  is  quite  readily  made.  The  move- 
ment in  walking  closely  resembles  double  congenital  dis- 
location of  the  hips,  with  which  it  must  not  be  confounded. 
They  both  may  exist  in  the  same  person. 

Prognosis.  Good  results  from  mechanical  treatment  of  an- 
terior bow-legs,  when  well  developed,  need  not  be  expected.     If 


Fig.  152.    Bow-legs  affecting  both  femur  and  tibia.    (Park.) 

the  deformity  be  noticed  early,  when  the  bending  is  slight,  a 
resort  to  the  proper  corrective  pressure,  with  massage,  and  at 
the  same  time  keeping  the  child  ofit  its  feet,  may  prevent  fur- 
ther bending,  and  may  possibly  straighten  the  bone.  But  in 
this,  as  in  all  the  deformities  resulting  from  rickets,  a  thorough 
and  vigorous  hygienic  and  medicinal  treatment  should  be 
adopted  and  attentively  continued  until  recovery  from  the  dis- 
ease takes  place. 

Osteotomy  or  Osteoclasis  is  the  remedy  in  confirmed  cases. 
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Tlie  prognosis  in  ordinary  bow-legs,  where  the  legs  bow  out- 
ward, is  more  favoral)le  as  the  result  of  treatment,  and  in  many 
slight  cases  it  is  favorable  without  treatment.  In  those  latter 
cases  the  arrest  of  systemic  disease,  with  the  hardening  of 
the  bones,  and  other  developmental  changes  leaves  slight 
deformities.  A  moderate  degree  of  bow-legs  is  common  in 
some  districts,  there  beino-  not  enouoh  of  deiormitv  to  be 
noticeable  except  on  close  observation  of  persons  while 
walkinu'. 


Fig.  153.    Mechanical  apparatus  for  the  correction  of  bow-legs. 

Treatment,  The  treatment  may  be  expectant,  mechanical 
or  operative. 

Expectant  Treatment.  In  slight  cases,  while  the  general 
treatment  for  rickets  is  used,  the  child  should  be  kept  under 
oltservation  as  to  the  special  deformity.  Freque}it  tracings 
on  paper  of  the  shape  of  the  limbs  should  be  made  and  com- 
pared with  one  another,  so  that  any  increased  deviation  may 
be   noticed.     By   the   carefid   co-operaiion    of   the  parents   in 
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massaging  the  limbs,  to  improve  the  muscular  and  general 
development,  good  results  may  be  obtained  Avithout  mechan- 
ical aid.  Children  who  Avalk  "with  a  rolling  gait,  who  '*  toe  in" 
and  stand  with  their  leet  wide  apart,  need  more  than  ex- 
pectant treatment. 

Mechanical  Treatment.  This  consists  of  the  use  of  con- 
:inuous  force  in  a  direction  opposite  to  that  of  the  deviation, 
bv  means  of  mechanical  contrivances.  It  is  suitable  for  chil- 
dren under  four  years  of  age,  and  sometimes  for  older  ones, 
if  the  bones  have  not  become  too   tlrm.     It  is  to  Ikj  combined 


Fig.  154.     Mechanical  apparatus  for  the  correction  of  bow-legs. 

Avith  the  same  attejition  to  general  treatment  as  in  the  former 
cases. 

The  child  may  be  kept  in  bed,  and  the  knees  may  be  con- 
tinuously draAvn  toAvard  each  other  by  the  simple  traction  of 
straps  and  pads  or  bandages,  the  feet  being  held  side  by  side. 
Various  forms  of  elastic  spring  braces  and  uprights  attached 
to  the  shoe  are  used,  so  as  to  alloAV  the  child  to  be  upon  its 
feet.  Of  these,  the  most  simple  aiid  perhaps  the  best,  as  it  is 
adapted  to  every  ireed  of  the  case,  is  a  single  steel  upright 
fastened  to  the  shoe  and  extending  up  the  inner   side  of  the 


368 


EICKETS. 


limb  to  the  upper  part  of  the  thigh.  It  terminates  in  an 
arm  running  around  and  upward.  The  feet  can  be  turned 
outward  by  means  of  the  arms  which  are  fastened  to- 
gether with  straps  across  the  back.  A  long  leather  pad 
around  the  outer  side  of  the  limb  pulls  it  towards  the  upright 
by  means  of  straps,  and  the  greatest  pressure  may  be  made 
to  bear  upon  the  most  prominent  part.  If  the  tibia  alone  be 
curved,  the  brace  may  be  carried  only  to  the  knee,  and  the 
pad  may  be  placed  at  the  center  of  the  curve.  If  me- 
chanical means  fail,  or  if  the  patient  when  seen  is  too  old 
to  have  it  applied,  then  operative  measures  are  indicated. 

Operati'de  Measures.  These  consist  of  Osteoclasis  and 
Osteotomy.  They  should  not  be  undertaken  on  children  less 
than  four  years  of  age,  or  rarely  three  years. 

Osteoclasis.  This  is  a  breaking  of  the  bone.  It  may  be 
done  with  the  hands,  if  the  surgeon's  hands  are  strong.  The 
break  can  ]iot  always  be  accurately  located,  and  hence  it  is 


Fig.  155.     Anterior  bow-legs.     (Park.) 


Fig.  156.     Meclianical  apparatus  for 
anterior  bow-legs. 


best  to  use  some  form  of  apparatus.  The  Osteoclast  of  Rizzoli 
is  a  simple  and  eilective  instrument  for  the  purpose.  It  con- 
sists of  a  bar  and  two  padded  rings  sliding  upon  it.  A  padded 
plate  is  screwed  down  upf>n  the  prominent  part  of  the  bend  in 
the  limlj  Ijetween  the  rings  whicli  hold  it  in  the  opposite  direc- 
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tioii,  ami  llie  bone  is  brijkeii  at  the  })lace  of  pressure  of  the 
plate.  Care  should  be  taken  that  the  epiphysis  is  Jiot  sepa- 
rated. The  bone  is  then  straightened  and  done  uj)  in  a  plas- 
ter of  Paris  bandage  and  treated  as  a  simple  fracture. 

Osteoclasis  is  suitable  for  children  over  four  years  of  age 
with  anterior  bow-legs  of  a  mild  grade.  The  bone  is  broken 
as  in  ordinary  bow-legs  and  straightened  and  then  the  tendo- 
Achillis  should  be  divided  and  the  fixed  dressing  applied. 

Osteotomy.  This  is  a  cutting  of  the  bone,  and  it  is  done 
with  an  osteotome  or  a  thin  chisel  adapted  to  the  work.  It  may 
be  linear  or  cuneiform  osteotomy.  In  the  former  the  bone  is 
cut  nearly  across  and  completed  by  breaking;  in  the  latter,  a 
triangular  sectioji  is  removed  and  the  bone  straightoied. 
Osteotomy  is  to  be  preferred  if  the  bone  be  too  hard,  if  the  fe- 
mur be  curved,  if  the  tibia  be  curved  in  two  places  or  if  an- 
terior bow-legs  be  very  marked. 

A  small  incision  is  made  through  the  soft  tissues,  oppo- 
site the  point  of  greatest  curvature,  and  deepened  to  the  bone ; 
a  suitable  osteotome  is  introduced  and  driven  away  from  im- 
portant vessels  until  the  bone  is  nearly  cut  across.  The  frac- 
ture is  completed  with  the  hands.  Where  the  curve  is  very 
great,  the  best  results  may  possibly  be  obtained  V>y  removing 
a  Avedge-shaped  piece  of  the  bone.  In  the  operation  of  oste- 
otomy complete  asepsis  should  he  maintained,  and  the  bone 
treated  as  a  ccmpound  fracture,  to  obtain  the  best  results. 

Knock-knee — Genu  valgum,  is  a  condition  in  which  the 
knees  are  more  or  less  approximated  and  the  feet  more  or  less 
widely  separated,  the  person  being  unable  to  place  the  feet  to- 
gether in  standing.  The  cause  is  generally  rickets;  but  in- 
ward deformity  of  the  knee  may  result  from  improper  union  in 
fracture,  or  may  result  from  tubercular  disease  of  the  knee. 
It  may  be  a  sequence  of  infantile  paralysis  affecting  the 
muscles  of  the  leg,  and  may  be  associated  with  flat-foot,  the 
paralyzed  muscles  not  giving  the  proper  support.  It  mav 
develop  in  the  adult  where  the  person  is  of  weak  muscidar 
and  ligamentous  development,  whose  occupation  requires  long- 
continued  standing.  It  may  afitect  one  or  both  knees.  It  may 
be    so  slight   as  to  almost  escaj)e  detection,  or  so  great  as  to 
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cross    the   knees    with   the  feet  widely  separated,  the  knees 
interfering  in  locomotion  and  producing  a  wabbling  gait. 

When  caused  by  rickets,  there  is  elongation  of  the  internal 
condyle  of  the  femur,  making  the  interarticular  line  at  the 
knee-joint  oblique.  There  is  atrophy  of  the  external  con- 
dyle, a  relaxed  internal  lateral  ligament,  and  general  muscu- 


Fig.  157.    Knock-knee. 


lar  weakness.  It  most  commonly  beeins  in  children  between 
two  and  four  years  of  age,  and  is  less  common  than  bow-legs. 
On  account  of  muscular  weakness,  they  probably  place  their 
feet  apart  and  evert  them,  a  position  requiring  the  least  muscu- 
lar exertion.  This  may  also  tend  to  produce  flat-foot,  which 
often  co-exists  with  this  deformity.     I3endino  of  the  shafts  of 
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the  bones  above  and  below  the  joint  may  also  occur,  increas- 
ing the  deformity. 

Symptoms,  If  children  with  knock-knee  should  walk  in 
the  ordinary  way,  their  knees  would  knock  against  each 
other,  and  progress  woidd  be  impossible.  Hence  the  swaying 
gait  produced  by  rotating  the  legs  outward  or  inward,  to  lessen 
the  prominence  of  the  inner  part  of  the  knees.  The  "toeing 
in"  or  "  toeing-out"  are  among  the  first  symj'ttoms.  The  de- 
formity disappears  on  flexing  the  knee,  because  it  is  produced 
by  the  greater  length  of  the  internal  condyle,  which  is  very 
evident  when  the  leg  is  flexed. 


Fig.  158.    Mechanical  apparatus  for  the  correction  of  knock-knee. 

Diagnosis.  The  diagnosis  is  evident  on  sight,  in  well 
marked  cases,  but  when  there  is  flat-foot  -with  knock-knee, 
care  should  be  taken  not  to  overlook  the  latter. 

Prognosis.  The  prognosis  is  not  so  favorable  as  in  bow- 
legs, for  outgrowing  the  deformity.  Even  with  the  most  watch» 
iul  care,  the  tendency  is  to  a  greater  degree  of  deformity  un- 
less prevented  by  mechanical  support. 

Treatment.  The  treatment  may  be  expectant,  mechan- 
ical or  operative. 
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Expectant  Treatment.  It  is  only  in  mild  cases  that  ex- 
pectant treatment  should  be  tried.  As  in  bow-legs,  the  gen- 
eral treatment  for  rickets  sliovdd  be  at  once  adopted.  A  trac- 
ing of  the  legs  should  be  made  and  subsequent  tracings  com- 
pared with  it.  Massage  and  manipulation  should  be  used, 
Avitli  attention  to  the  attitude  of  the  patient  when  standing. 
The  mild  electric  current  should  be  daily  applied  to  the  weak 
muscles.  If  there  be  flat-foot  associated  with  it  in  the  older 
cases,  the  arch  of  the  foot  should  be  elevated  by  the  insertion 
of  a  steel  arch  in  the  sole  of  the  shoe  of  the  affected  foot. 

Mechanical  Treatment.  This  should  be  begun  primarily, 
in  all  cases  except  the  mild  ones,  and  in  those  Avhen  it  ap- 
pears evident  that  expectant  treatment  is  proving  ineffectual. 
In  other  cases  a  cushion  may  be  placed  between  the  knees 
and  the  feet  bound  together,  which  is  sometimes  followed  by 
good  results.  The  confinement  is  irksome  and  not  easily 
borne,  besides  being  unfavorable  to  recovery  from  the  rickets. 
Elastic  bands  for  traction  and  various  kinds  of  splints  have 
been  devised,  the  general  features  of  all  being  the  same.  The 
limb  must  not  be  allowed  to  be  flexed  at  the  knee.  To  pre- 
vent this  an  upright  steel  rod,  attached  to  the  sole  of  the  shoe 
and  extending  up  the  outer  side  of  the  leg  and  thigh  to  the 
pelvis,  has  attached  to  the  upper  end  a  strong  band,  which 
surrounds  and  is  firmly  buckled  to  the  pelvis.  It  is  jointed  at 
the  ankle  and  hip,  and  has  a  leather  pad  running  around  the 
inner  side  of  the  knee,  with  straps  and  buckles  to  pull  the 
knee  out  to  the  staff.  A  posterior  arm  or  broad  strap  behind 
and  around  the  leg  below  and  above  the  knee  prevents  the 
knee  from  being  bent. 

Operative  Treatment.  Osteoclasis  is  not  as  successful 
in  the  treatment  of  knock-knee  as  osteotomy.  The  bone 
should  be  broken  as  near  the  joint  as  possible,  but  the  diffi- 
culty in  applying  the  best  devised  instrument  prevents  ac- 
curacy in  breaking  at  the  line  desired. 

Osteotomy. — Of  the  different  methods  of  osteotomy  for  the 
relief  of  knock-knee,  Macewen's  supracondyloid  is  preferable, 
for  in  it  the  bone  is  severed  nearest  the  joint,  without  opening 
it.     The  chief  objection  to  Ogston's  operation,  in  which  the 
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elongated  internal  condyle  alone  is  severed,  is  that  the  joint 
cavity  is  opened,  subjecting  the  patient  to  all  the  accomjjany- 
ing  dangers. 

Macewe}i's  operation  is  as  follows:  the  patient  is  placed 
upon  his  back,  with  his  slightly  flexed  knee  placed  on  a  sand 
bag.  Two  lines  are  drawn  intersecting  one  another  on  the 
front  of  the  thigh.  The  transverse  one  is  "  a  finger  breadth 
above  the  superior  tip  of  the  external  condyle,  and  the  lon- 
gitudinal one  is  drawn  half  an  inch  in  front  of  the  adductor 
tendon."  A  sharp  pointed  scalpel  penetrates  the  soft  tissues 
to  the  bone  at  the  point  of  intersection,  and  a  longitudinal 
incision  is  made,  long  enough  to  admit  the  largest  osteotome, 
and  the  finger  if  it  should  be  deemed  necessary.  The  osteo- 
tome follows  the  scalpel  to  the  bone,  and  is  then  turned 
transversely  and  pressed  to  the  back  of  the  internal  surface, 
the  scalpel  being  withdrawn.  The  osteotome  is  driven  for- 
ward and  outward  towards  the  outer  side.  It  is  then  with- 
drawn somewhat,  and  directed  forward,  completing  the  sec- 
tion of  the  inner  surface,  and  then  again  backward  and  out- 
ward, to  complete  the  section  of  the  outer  surface.  The  in- 
strument should  be  held  firmly  with  the  left  hand,  which 
rests  on  the  limb,  and  the  section  should  be  carefully  done. 
When  this  is  completed,  the  instrument  is  withdrawn  and  a 
piece  of  sponge  saturated  with  a  1-40  carbolized  watery  solu- 
tion, is  placed  over  the  wound.  The  surgeon,  holding  the 
sponge  against  the  limb  as  a  fulcrum,  grasps  the  limb  lower 
down,  using  it  as  a  lever,  and  jerks  it  if  the  bone  be  hard,  and 
bends  it  if  the  bone  be  soft  in  an  inward  direction,  breaking 
the  rest  of  the  bone. 

The  operation  in  this  location  avoids  the  synovial  sac 
which  extends  upward  in  a  tapering  form  towards  the  middle. 
It  also  aA^oids  any  important  arteries. 

The  further  treatment,  after  straightening  the  limb,  is 
that  of  a  compound  fracture.  In  this  operation  care  is  to  be 
taken  that  complete  asepsis  is  maintained  and  the  result  is 
uniformlv  <rood. 
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PARALYSIS  (PALSY). 

Definition — Classification — Motor  Paralysis — Encephalic,  Spinal,  Peripheral — 
Hemiplegia  —  Paraplegia  —  Hemi-paraplegia  —  Monoplegia  —  Peripheral, 
Local,  Multiple. 

Paralysis  is  divisible  into  motor  and  sensory  paralysis. 

Definition.  Motor  paralysis  is  essentially  the  loss  of 
power  of  voluntarily  exciting  the  contraction  of  one  or  more 
voluntary  muscles.  Sensory  paralysis  is  the  loss  of  the  pos- 
sibility of  transmitting  either  special  or  common  sensory  im- 
pressions from  their  seats  of  peripheral  origin,  inward  to  the 
center  of  consciousness  in  the  brain.  Paresis  means  incom- 
plete paralysis. 

Motor  paralysis  is  often  a  chief  cause  of  deformities. 

The  several  kinds  are  divisible  into  three  groups:  (1) 
those  of  encephalic  origin;  (2)  those  of  spinal  origin;  (3)  those 
of  peripheral  origin.  In  the  first  group  the  cause  is  acting 
upon  or  within  some  part  of  the  great  center  within  the  cran- 
ium. In  the  second  group  the  cause  is  acting  upon  or  Avithin 
some  part  of  the  spinal  cord.  The  third  group  comprises 
those  forms  in  which  the  cause  is  located  in  the  nerves  them- 
selves, either  within  or  without  the  cranium  or  spinal  canal. 

(1.)  Paralysis  of  encephalic  origin  may  be  produced  by 
change  of  structure  of  the  cortex  of  the  brain,  as  a  result  of  in- 
flammation of  the  grey  substance,  or  of  thrombosis  or  embo- 
lism interfering  with  nutrition,  or  they  may  be  produced  by 
pressure  upon  certain  portions  of  the  motor  tract  by  tumor, 
or  as  the  resvdt  of  hemorrhage.  The  onset  is  generally  con- 
vulsive, often  with  loss  of  consciousness.  The  paralysis  is 
known  as  hemiplegia.  It  afiects  the  muscles  of  the  face,  arm 
and  leg  more  or  less  completely,  and  not  those  of  the  trunk, 
and  upon  the  side  opposite  that  of  the  disease  in  the  brain ; 
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but  it  may  affect  both  sides.  The  patient  generally  retains 
control  of  the  bladder  and  bowels,  unless  loss  of  conscious- 
ness persists  or  the  hemiplegia  is  double.  The  superficial 
reflexes  may  be  diminished  and  the  deep  reflexes  exalted.  The 
electrical  irritability  of  the  paralyzed  muscles  is  not  notably 
altered  on  the  paralyzed  side  of  the  body. 

(2.)  Paralysis  of  spinal  origin  may  be  produced  by  causes 
within  the  cord  affecting  its  structure.  Of  these,  acute  mye- 
litis is  the  chief,  and  thrombosis  either  of  the  small  arteries  or 
veins.  Embolus  and  hemorrhage  within  the  cord  are  more  rare. 
Extrinsic  causes  may  affect  the  cord  from  without,  such  as 
injuries  or  diseases  of  the  vertebrae,  tumors  or  hemorrhage. 
The  changes  of  structure  are  more  or  less  degenerative  and 


Fig.  159.    Cerebral  Paralysis.    (Young.) 

consist  of  areas  of  softening,  of  processes  of  sclerosis  diffuse 
or  extending  in  bands,  and  in  groups  of  atrophied  ganglion 
cells  and  processes.  The  paralysis  is  known  as  jparayylegia, 
and  affects  the  lower  transverse  half  of  the  body  as  higli  as  a 
certain  level  of  iierve  su23ply.  It  is  common  for  the  control  of 
the  bladder  and  rectum  to  be  lost,  either  of  both  or  one  of 
them.  When  the  lesion  is  confined  to  one  half  of  the  cord,  the 
paralysis  is  on  the  same  side  and  is  known  as  hem.i-para- 
plegia.  Mo7ioplegia  is  paralysis  in  one  part,  as  facial,  brachial 
or  crural. 

(3.)  Paralysis  of  peripheral  origin  is  the  result  of  degen- 
eration in  the  nerve  tuljules  of  the  nerves,  or  sclerosis  of  the 
nerves.     Injury  of  the  nerve  may  give  rise  to  inflammatory 
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processes,  or  nerves  may  be  severed.  Tliroml)r)sis  or  eml>o- 
lism  of  the  vessels  may  interfere  Avitli  their  iiutriiioji.  Atrophy 
of  the  nerve  cells  forming  (he  nnclei  at  the  beginnings  of  cer- 
tain motor  nerve  iibres  may  extend  to  their  terminations  in 
the  muscles.  The  muscles  for  want  of  their  normal  nerve  ex- 
citation, in  two  or  three  weeks,  show  marked  indications  of 
atrophy.  This  is  preceded  by  more  or  less  complete  loss  of 
irritabilit}'  of  the  nerve  that  supplies  the  muscles,  loss  of  or 
diminished  irritability  of  those  muscles  under  stimulation  by 
the  Faradaic  current,  and  increased  sensitiveness  to  the  con- 
tinuous current. 

A  local  paralysis  is  where  a  muscle  or  group  of  muscles 
supplied  by  a  certain  nerve,  is  paralyzed,  and  the  cause  may 
be  in  the  nerve,  or  at  its  center  in  the  brain,  or  in  the  spinal 
cord. 

Multiple  paralysis  is  a  paralysis  of  more  or  less  scattered 
groups  of  muscles  not  directly  connected  with  one  another, 
either  anatomicallv  or  functionallv. 


CHAPTER   IV 


INFANTILE  SPINAL  PARALYSIS. 
Etiology — Pathology — Symptoms — Diagnosis — Prognosis— Treatment. 

Infantile  spinal  paralysis  is  also  known  as  acute  poleo- 
myelitls  and  acute  antei'ior  poieomyelitis. 

Etiology,  This  is  a  disease  of  children,  although  it  may 
occur  at  adult  life.  The  disease  is  characterized  by  paralysis 
with  complete  relaxation,  atrophy  and  alterations  of  the  elec- 
trical conditions  of  the  affected  muscles.  It  occurs  at  ages 
varying  from  a  month  to  several  years,  five-sixths  of  the  cases 
occurring  in  children  under  ten  years  of  age.  Males  are  more 
subject  to  it  than  are  females.  Although  children  are  attacked 
more  frequently  in  summer  than  in  winter,  yet  in  so  many  in- 
stances has  the  attack  followed  immediately  upon  exposure 
that  it  was  probably  the  cause.  Over  exertion  and  over  walk- 
ing are  also  probable  exciting  causes.  Traumatisms  some- 
times seem  to  be  the  exciting  cause. 

The  functional  activity  of  those  parts  of  the  spinal  cord 
from  which  the  brachial  and  crural  nerves  arise,  is  in  children 
so  great,  inducing  constant  hypersemia  and  excitement,  that 
it  may  be  easily  increased  to  excess,  Avith  damage  to  the  struc- 
ture, and  this  may  possibly  explain  the  frequent  occurrence 
of  the  disease  from  the  causes  named. 

Pathology,  Autopsies  of  cases  of  early  death  in  infantile 
paralysis,  as  well  as  those  of  late  cases,  seem  to  establish  the 
fact  of  changes  in  the  spinal  cord  and  its  nerves.  The  gan- 
glion cells  of  the  anterior  cornua  are  at  first  swollen  and  granu- 
lar with  intense  capillary  congestion  and  minvite  extravasa- 
tions of  blood.  This  is  followed  by  disappearance  of  the 
processes  and  shrinkage  of  the  bodies  of  the  cells.  This 
atrophy  and  disintegration  extends  to  the  anterior  nerve  roots. 
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and  involves  the  anterior  column  of  the  cord,  especially  at  the 
cervical  and  lumbar  enlargements.  The  normal  nerve  tubes 
are  wasted,  stripped  of  their  myelin,  often  without  their 
sheaths,  while  the  neuroglia  is  thickened  and  increased  by 
hyperplasia  of  tissue.     In  many  cases  a  peripheral  neuritis 


Fig.  IGO.    Severe  infantile  spinal  paralysis.    (Young.) 


evidently  attends  the  central  disease,  changing  the  structure 
and  destroying  the  function  of  the  nerves. 

The  muscles  atrophy  and  undergo  fatty  degeneration  with 
disappearance,  to  a  greater  or  less  extent,  of  the  transverse 
striae,  and  oil  globules  and  fat  cells  are  found  between  the 
fi])res. 
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Symptoms.  Infantile  i)aralysi.s  is  usuall}'  preceded  by 
fever  of  moderate  severity.  Vomiting  may  or  may  not  exist, 
and  pain  in  the  back  may  accompany  it.  The  temperature 
may  rise  as  high  as  104°  Fahr.  This  disease  may  attack  the 
patient  when  in  apparently  robust  health,  coming  on  during 
the  day  or  during  sleep  at  night,  the  patient  awaking  in  the 
morning  paralyzed,  after  a  good  night's  rest.  The  attack  is 
sometimes  accompanied  by  convulsions,  at  once  followed  by 
paralysis,  but  without  loss  of  sensibility.  There  is  no  con- 
stant relation  between  the  severity  of  the  constitutional  dis- 
turbances and  the  subsequent  palsy. 

The  lower  extremities  are  generally  the  first  invaded,  and 
the  paralysis  seldom  affects  the  upper  extremities  alone.  In 
the  beginning  it  is  more  or  less  generalized,  but  after  a  time 
becomes  limited  to  groups  of  muscles  or  particvilar  muscles 
or  one  member.  Even  Avliere  the  paralysis  is  quite  general, 
the  facial,  ocular,  and  respiratory  muscles  and  the  bladder 
are  always  exempt. 

The  muscles  most  prone  to  be  allected  are  the  extensors 
of  the  toes,  the  flexors  of  the  foot,  the  extensors  and  supinator 
of  the  hand,  the  extensors  of  the  leg  and  the  muscles  of  the 
feet.  The  paralysis  may  affect  a  single  muscle  as  the  exten- 
sor longus  digitorum  pedis,  the  tibialis  anticus,  the  sterno- 
mastoid  or  the  deltoid.  The  part  is  uniformily  cold  and  there 
is  an  actual  loss  of  temperature  often  of  five  degrees. 

The  reflex  excitability  and  electric  excitability  of  those 
muscles  are  more  or  less  diminished  and  sometimes  entirely 
lost.  Wasting  of  the  paralyzed  muscles  begins  after  a  varying 
period  of  one  to  two  or  more  months.  It  is  more  rapid  than  in 
progessive  muscular  atrophy,  and  is  proportioned  to  the  loss 
of  electro-muscular  contractility.  Arrest  of  bone  development 
and  wasting  of  bone  with  relaxation  of  ligaments  of  the  para- 
lyzed limb  may  occur.  After  a  time  a  regression  of  the  symp- 
toms begins  in  the  muscles  less  seriously  afl'ected,  and  their 
nutrition  becomes  improved,  their  volume  increases  and  they 
recover  their  voluntary  and  electric  contractility.  Those 
muscles  which  remain  paralyzed,  become  atrophied,  accom- 
panied by  granular  and  fatty  degeneration.     The  active  con- 
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traction  of  those  which  have  recovered, or  that  have  not  been 
affected,  not  being  opposed  by  those  which  have  hjst  their 
poAver,  contractures  of  the  part  occur.  These  cause  more  or 
less  deformity  which  prevent  the  normal  use  of  the  part. 

All  the  varieties  of  club-foot,  knock-knee,  inverted  knees, 
rigid  flexion  of  the  knees,  kyphosis,  lordosis,  scoliosis,  sub- 
luxation of  the  thighs  or  the  humerus,  and  claw-like  distor- 
tions of  the  hands  may  occur  as  the  result  of  the  paralysis 
and  contractures,  and  call  for  the  interference  of  the  surgeon 
for  rectification.  A  withered  limb  with  relaxed  ligaments  and 
paralysis  of  the  supporting  muscles,  may  become  disarticu- 
lated, and  remain  so  because  of  want  of  the  support  that  should 
be  given  by  those  muscles. 

Diagnosis.  It  is  usually  impossible  to  determine  exactly 
the  nature  of  the  disease  until  the  appearance  of  paresis.  If 
there  appears  to  be  no  cause  lor  an  ephemeral  fever,  by  exclud- 
ing the  exanthematous  fevers,  infantile  fever  mav  be  sus- 
pected, Avhicli  is  confirmed  by  the  setting  in  of  j)aralysis. 
Simple  neuritis  is  excluded  by  the  absence  of  nerve  pain  and 
nerve  tenderness. 

Prognosis,  The  extent  of  the  morbid  changes  which  have 
taken  place  in  the  nerve  and  in  the  muscles  to  which  they 
are  distributed,  determines  the  prognosis.  The  earlier  the 
electro-muscular  contractility  is  changed,  the  greater  is  the 
danger  of  atrophv  and  permanent  degeneration  of  structure. 
The  failure  to  respond  to  theT'aradic  current  is,  for  all  useful 
purposes  in  children,  a  sufficient  test  of  muscular  degenera- 
tion. If  after  a  week  has  elapsed  the  Faradic  irritabilitv  is 
retained,  the  prognosis  becomes  very  hopeful.  If  it  is  changed 
or  lost,  then  paralysis  of  the  part  may  be  expected. 

Treatment.  AVhen  poleomyelitis  begins  with  ft  violent 
general  disturbance,  active  measures  should  be  used  to  lessen 
the  fever  and  the  convulsive  tendencies.  For  this  purpose 
appropriate  doses  of  the  bromide  of  potassium  or  sodium  or 
the  tincture  of  gelsemium  with  the  hydrate  of  chloral  will  be 
found  very  useful.  The  patient  should  be  placed  in  the  re- 
cumbent position  in  l)cd,  and  the  spine  bathed  frequently 
with  a  liniment  composed  of  equal  parts  of  the  tinctures    of 
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belladonna,  camphor,  chloroform  and  oil  of  turpentine.  It 
has  been  found  that  a  small  blister  over  the  region  of  the  spine 
where  it  is  determined  is  the  seat  of  the  allection,  has  been 
useful.  Locally  the  muscular  irritability  must  be  excited  by 
the  use  of  electricity  as  soon  as  paralysis  is  evident.  The 
Faradic  current  must  be  used  as  long  as  the  muscles  respond 
to  the  excitatioji,  and  then  the  Voltaic  current  must  be  used, 
but  not  enough  to  exhaust  the  muscles,  but  enough  to  favor 
the  recovery  of  those  that  are  not  too  seriously  affected. 
Ergot  in  proper  doses  may  be  used  in  the  earlier  stages,  to  re- 
lieve the  hypcrsemia  of  the  cord,  and  bathing  over  the  muscles 
with  hot  water,  followed  by  friction  of  the  skin  and  massage 
of  the  muscles  must  be  persisted  in.  Later,  the  electric  cur- 
rent should  be  continued,  and  massage,  so  that  by  thoroughly 
kneading  the  muscles,  their  activity  may  be  increased.  The 
hypodermatic  injection  of  minute  quantities  of  strychnine 
is  also  useful  to  hasten  recovery.  The  use  of  such  remedies 
as  tend  to  establish  the  general  health,  will  improve  the  local 
condition.  The  internal  administration  of  phosphorus  as  in 
the  hypophosphiteS;  arsenic  as  in  Fowler's  solution  and 
iron  with  strychnine  or  nux  are  beneficial  for  that  purpose. 
Attention  to  the  secretions  and  excretions,  suitable  bathing 
and  other  hygienic  measures  arc  necessary  in  such  cases  to 
secure  the  best  results. 


CHAPTER   V. 


PSEUDO-HYPERTROPHIC  MUSCULAR  PARALYSIS.  '  ..j 

Definition — Etiology— ^Pathology — Diagnosis — Prognosis — Treatment. 

Definition.  This  is  a  progressive  muscular  paralysis  in 
which; the  muscles  appear  to  be  hypertrophied,  but  the  ulti- 
mate muscular  fibres  are  atrophied  in  consequence  of  the 
development  of  inierstilial  fat  and  fibrous  tissues. 

Etiology,  This  disease  is  one  of  boys  especially,  but  few 
cases  havinp-  been  observed  in  oirls  or  adults.  In  manv  cases 
it  begins  in  infancy,  being  manifest  as  a  weakness  when  the 
child  begins  to  walk.  In  a  fcAV  instances  it  seems  to  be 
hereditary,  several  members  of  the  same  family  being  affected. 
Its  cause  is  not  deiinitely  ascertained. 

Pathology.  Several  competent  observers  have  been  un- 
able to  iind  any  changes  in  the  nervous  system.  Others  have 
observed,  in  cases  of  this  disease,  extensive  disintegration  of 
the  gray  matter  at  the  center  of  each  lateral  half  of  the  cord, 
and  in  the  anterior  commissure. 

The  characteristics  that  are  evident,  on  inspection  of 
those  affected,  are  an  unusual  and  abnormal  enlargement  of 
certain  muscles  and  muscle-groups.  The  posterior  muscles 
or  those  used  in  extending  the  limbs  and  supporting  the  body, 
are  those  principally  affected.  The  gastrocnemii,  glutei, 
lumbar  muscles,  erectores  spinas,  and  triceps,  etc.,  are  so 
much  enlarged  as  to  produce  an  appearance  of  deformity. 
Examination  of  a  small  portion  taken  from  a  living  muscle 
shows  increase  of  the  interstitial  fibrous  element  and  fat,  and 
atrophy  of  the  muscular  fibres.  The  hypertrophied  muscles 
subsequently  become  atrophied,  while  many  of  the  muscles 
become  wasted  without  becoming  hypertrophied ;  the  two  forms 
appearing  in  the  same  person   simultaneously.     After  death 
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the  diseased  muscles  are  found  to  he  composed  principally 
of  ordinary  fat  cells,  the  true  muscular  element  having  largely 
disappeared.  Only  a  few  ultimate  muscular  tibcrs  remain, 
some  retaining  their  usual  appearance.  Others  are  increased 
in  size,  but  still  showing  striation,  while  a  few  atrophied 
fibres  have  lost  their  striation  and  become  granidar. 

In  ^lie  simple  atrophic  form  of  paralysis  there  are  several 
varieties  of  a  prevailing  type.  In  the  juvenile  form  of  Erb,  the 
atrophy  begins  about  the  period  of  puberty  and  involves  the 
muscles  of  the  upper  arm  and  shoulder  and  the  gluteal  and 
thigh  groups,  and  those  of  the  back  are  affected  later.  The 
calf  muscles  may  be  enlarged  and  hard,  while  the  attitude  of 
the  patient  is  that  of  the  hypertrophied  form.  In  the  Infantile 
form,  of  Duchenne,  the  disease  sets  in  usually  in  childhood, 
but  may  be  delayed  to  the  twentieth  year.  In  this  form,  the 
lower  face  and  forehead  are  expressionless,  and  the  lips  thick 
and  protuberant,  moving  slowly.  The  intrinsic  muscles  of 
the  hand  escape,  and  those  of  the  tongue,  pharynx,  larynx 
and  eye  are  not  affected  by  the  atrophy.  In  all  the  varieties 
the  electrical  irritability  of  the  muscles  is  lessened  in  direct 
proportion  to  the  wasting.  There  is  no  reaction  of  degenera- 
tion and  the  sensation  is  unimpaired.  The  reflexes  are  weak 
and  in  the  later  stages,  are  lost.  The  sphincters  are  not  in- 
volved. Late  in  the  disease,  deformities  occur  such  as  the 
various  forms  of  talipes  and  curvatures  of  the  spine. 

Symptoms,  When  the  child  is  stripped,  the  existence  of 
pseudo-hypertrophic  paralysis  is  easily  determined  by  the 
unusual  enlargement  and  hardness  of  certain  muscles,  which 
the  wasting  of  others  brings  into  greater  prominence.  Another 
prominent  symptom  is  the  protuberance  of  the  abdomen, 
which  is  not  enlarged,  but  seems  so,  owing  to  the  exaggera- 
tion of  the  antero-posterior  curvature  of  the  lumbar  portion  of 
the  spine.  There  is  no  disease  of  the  vertebrae,  and  the  de- 
formity disappears  when  the  patient  sits  or  lies  down.  When 
he  attempts  to  walk,  the  heels  are  elevated,  so  that  he  walks 
as  u[)on  tiptoe  Avith  legs  apart,  and  balances  upon  one  leg  and 
the  other.  He  soon  tires  in  walking,  and  if  he  attempts  to 
go  fast  he  falls,  and  he  is  very  easily  knocked  down.     If  he 
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stoops  to  touch  the  floor,  he  raises  himself  Avith  difficulty,  and 
places  his  hands  upon  his  knees  to  assist  himself  to  obtain 
the  erect  posture. 


Fig.  161.    Pseudo-hypertrophic  muscular  paralysis. 

According  to  Duchenne  there  are  three  stages  in  the 
progress  of  the  disease.  The  first  stage,  lasting  one  or  more 
months  or  one  or  more  years,  is  that  of  mere  weakness,  with 
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no  enlargement  of  niviscles,  but  only  the  peculiarity  of  atti- 
tude. This  is  the  stage,  if  recognized,  in  which  treatment 
may  be  beneficial.  In  the  second  stage,  which  may  last  for 
several  years,  the  hypertrophy  appears  and  the  weakness  ex- 
tends to  the  u]3per  parts  of  the  body.  In  the  third  stage,  there 
is  complete  paralysis  of  the  muscles  of  the  lower  and  upper 
limbs,  and  the  trunk.  The  patient  lies  helpless  and  unable 
to  change  his  position,  with  all  his  muscles  in  a  state  of 
atroj)hy. 

Diagnosis-  The  diagnosis  is  made  from  the  various  forms 
of  spinal  paralysis,  by  the  evident  hypertrophy  and  hardness 
of  the  muscles,  and  from  spinal  curvature  depending  on  dis- 
ease of  the  vertebral  column,  by  the  curvature  disappearing 
when  the  patient  sits  or  lies  down. 

Prognosis.  The  prognosis  is  very  unfavorable,  especially 
after  the  hypertrophy  sets  in. 

Treatment  In  the  first  stage,  some  advantage  is  gained 
by  general  tonic  treatment,  which  combines  the  use  of  nux 
vomica  or  strychnine  with  the  hypophosphites.  Locally  the 
use  of  massage  to  the  muscles,  and  the  persistent  use  of 
localized  Faradization  has  in  some  cases  produced  improve- 
ment and  even  a  cure.  Prothetic  apparatus  may  be  needed 
to  supplement  the  action  of  the  weak  muscles,  so  that  the 
patient  can  go  about  and  have  the  benefit  of  the  open  air  in 
order  that  the  weak  muscles  may  be  strengthened  by  use. 
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PROGRESSIVE    MUSCULAR  ATROPHY. 

Definition— Etiology — Pathology — Symptoms —  Diagnosis  —  Prognosis  —  Treat- 
ment. 

This  disease  is  a  chronic  wasting  and  alteration  in 
the  structures  of  the  muscular  tissues,  due  to  a  slow  de- 
generation of  the  trophic  or  motor  cells  of  the  spinal  cord, 
with  change  in  the  electrical  reaction  late  in  the  disease.  It 
is  also  known  as  wasting  palsy  and  Cruveilhier''s  palsy. 

Etiology.  Progressive  muscular  atrophy  is  most  frequent 
in  males  from  the  age  of  twenty-five  to  fifty.  The  cause  is 
attributed  to  heredity  in  some  cases,  while  in  others  expos- 
ure, overwork,  mental  distress,  syphilis  or  travimatism  may 
possibly  have  occasioned  the  disease. 

Pathology.  Autopsies  of  cases  that  have  died,  reveal 
changes  in  structures  of  the  muscles,  nerves  and  the  spinal 
cord.  The  changes  in  the  spinal  cord  consist  of  atrophy  of 
the  nerve  cells  and  their  processes  in  the  anterior  cornua  of 
the  cord,  commencing  with  pigmentary  degeneration  and  end- 
ing frequently  in  their  total  disappearance.  The  blood  ves- 
sels are  greatly  enlarged  and  often  surrounded  with  areas  of 
granular  and  fluid  degeneration.  These  changes  affect  both 
gray  and  white  substance,  and  often  extend  into  the  anterior 
roots  of  the  nerves,  which  become  wasted  to  a  greater  or  less 
extent.  They  extend  through  the  peripheral  nerves  and  ter- 
minate in  the  complete  destruction  of  the  motor-fibres  of  those 
nerves. 

The  muscles  are  at  once  affected  by  this  disease  of  the 
nerve-structures,  and  their  fibres  undergo  degeneration.  It 
may  be  simply  atrophy  of  the  fibres,  or  the  wasting  may  be 
accompanied  by  granular,  or  fatty  or  vitreous  degeneration. 
The  transverse  and  longitudinal  striae  disappear  to  a  variable 
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extent  and  degree,  and  the  sarcous  elements  are  transformed 
into  granules  often  so  fine  as  not  to  be  distinguished  from 
each  other.  The  granules  are  soluble  in  acetic  acid.  In  the 
fatty  degeneration,  the  muscular  elements  are  transformed 
into  fatty  particles,  and  fat  cells  are  found  in  great  numbers 
between  the  fibres,  some  in  groups  and  some  in  linear  order. 
The  waxy  or  vitreous  degeneration  consists  of  a  transforma- 
tion of  the  tissues  into  a  colorless,  glistening,  and  homogene- 
ous  substance,  in  which  neither  striae  or  nuclei  exist.     All 


Fig.  162.    Progressive  muscular  atrophy.    (Young.) 


the  forms  of  degeneration  may  exist  at  once,  not  only  in  the 
same  person,  but  in  the  same  muscle.  The  muscle  is  paler 
than  natural,  or  even  quite  colorless,  or  it  may  have  a  faint 
yellow  tint. 

Symptoms,  Progressive  muscular  atrophy  is  always 
chronic,  irregular  and  capricious  in  its  invasion,  and  of  va- 
riable and  uncertain  duration.  In  most  cases,  it  makes  its 
first   appearance   in   the   muscles    of   the   right   hand — in  the 


PROGRESSIVE  MUSCULAR  ATROPHY.  391 

thenar  eminence,  then  in  the  h}pothenar  eminence,  and  then 
in  the  interossei.  Loss  of  muscular  power  in  the  allected 
parts  is  one  of  the  first  symptoms,  particularly  after  exposure 
to  cold. 

The  electric  contractility  of  the  wasted  muscles  may  be 
slightly  diminished,  but  they  respond  readily  to  both  the 
Faradic  and  Voltaic  currents.  This  continues  until  the  wast- 
ing muscles  reach  their  final  stages,  when  there  are  no  longer 
healthy  muscular  fibres  to  respond  to  the  current.  At  an  early 
period  the  diseased  muscles  are  affected  with  cramps,  and 
with  fibrillar  tremors  and  twitchings,  and  there  is  a  variable 
degree  of  cutaneous  anaesthesia,  and  sometimes  there  is  pain 
in  the  muscle  before  atrophy  commences.  When  the  disease 
beoins  in  the  hand,  it  mav  o-raduallv  ascend  the  limb  and 
involve  all  the  muscles  in  succession,  extending  to  the  shoulder 
and  to  the  trunk,  and  may  involve  the  abdominal  muscles 
and  those  of  respiration  and  deglutition. 

The  muscles  of  the  trunk  may  be  involved  first,  and  the 
arms  escape,  after  which  the  disease  may  extend  to  the 
lower  limbs,  but  seldom  begins  there.  A  variety  of  changes 
in  the  shape  and  position  of  the  trunk  and  limbs  is  produced 
by  the  wasting  of  the  muscles,  which  is  not  uniform  in  this 
disease  as  in  ordinary  atrophy  from  exhausting  diseases.  The 
deformity  known  as  claw-hand,  from  the  resemblance  of  the 
hand  to  a  bird's  claw,  is  the  result  of  progressive  atrophy  of 
the  interossei  muscles.  Glosso-labial  paralysis  is  a  pro- 
gressive muscular  atrophy  of  the  tongue,  lips,  palate  and 
throat  muscles  from  degeneration  of  the  motor  nuclei  in  the 
medulla  oblongata. 

Diagnosis.  The  diagnosis  is  made  from  the  slow  progress 
of  the  disease,  by  its  implicating  muscles  or  groups  of  muscles 
in  succession,  and  by  there  being  at  first  only  weakness, 
the  paralysis  resulting  only  after  the  muscular  structure  is 
destroyed  by  the  atrophy.  The  muscles  continue  to  respond 
to  Faradization,  which  is  apt  not  to  be  the  case  in  post- 
paralytic forms  of  atrophy. 

Pfognosis.  The  prognosis  is  most  unfavorable  unless 
treatment  may  be  had  at  the  very  earliest  stages  while  there 
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is  onlv   weakness,   and   before   serious   chanoes   have  taken 
place  in  the  nerve  centers  and  in  the  muscles. 

Tfcatnoient.  It  is  only  in  the  earliest  stages  that  good 
results  may  be  expected  from  treatment.  If  the  patient  has 
been  exposed  to  cold  and  damp,  warm  baths,  and  frictioil  and 
massage  should  be  used.  He  should  be  warmly  clothed  for 
protection  from  cold,  and  the  best  hygienic  measures  should 
be  adopted.  Over-exertion  should  be  avoided,  as  a  possible 
producing  cause.  If  it  is  a  result  of  a  syphilitic  taint,  anti- 
syphilitic  treatment  should  be  given  a  trial  for  a  time.  Since 
lesions  of  the  spinal  cord  are  attending  conditions  of  the  dis- 
ease, blistering  or  counter-irritation  over  the  upper  region  of 
the  spine  may  be  a  measure  of  some  benefit.  The  mineral 
and  vegetable  tonics  and  phosphorus,  arsenic  and  cod-liver 
oil  can  be  separately  used  as  supporting  measures;  the  great- 
est advantage  is  obtained,  however,  by  the  use  of  the  galvanic 
current,  applied  to  the  spine  in  the  cervical  region,  and  to  the 
muscles  affected. 


SECTION   VII. 
TALIPES. 


CHAPTER  I 


GENERAL  CONSIDERATION  OF  TALIPES. 

Definition — Synonyms — Classification — Mechanical    Arrangement— Bones, 
Muscles,  Weight-Bearing  Function,  Normal  Movement. 

Talipes,  comprises  those  deformities  in  which  there  exists 
an  abnormal  anatomical  relation  of  the  foot  to  the  leg,  or  of 
one  part  of  the  foot  to  the  other. 

The  other  common  names  are  cluh-foot — Pes  contortus. 

The  relative  motion  of  the  foot  at  the  ankle-joint  is  that  of 
flexion  and  extension,  and  the  movements  at  the  joints  be- 
tween the  tarsal  bones  is  that  of  abduction  and  adduction. 
Talipes  is  an  irregularity  of  any  of  these  movements,  with  a 
tendency  to  fixation  in  the  distorted  position. 

The  following  classification  has  been  given  to  denote  the 
character  of  the  deformity. 

1.  Talipes  equinus,  or  the  over  extended  foot. 

2.  Talipes  calcaneus,  or  the  over  flexed  foot. 

3.  Talipes  varus,  or  the  over  adducted  or  inverted  foot. 

4.  Talipes  valgus,  or  the  over  abducted  or  everted  foot. 
In  addition,  terms  have  been  applied  to  denote  an  abnor- 
mal increase  or  diminution  of  the  longitudinal  arch  of  the  foot. 

They  are: 

5.  Talipes  cavus,  in  which  the  convexity  of  the  longitu- 
dinal arch  is  increased. 

6.  Talipes  planus,  in  which  the  arch  is  diminished  or 
lengthened  to  some  degree. 

From  a  clinical  stand-point  it  is  found  that  such  sim- 
plicity of  arrangement  does  not  always  prevail.  Usually  the 
deviation  is  compound  and  requires  a  combination  of  several 
of  the  above  terms  to  express  the  character  of  the  deformity. 
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The  compound  forms  are: 

1.  Talipes  equino-varus. 

2.  Talipes  equino-valgus. 

3.  Talipes  calcaneo-varus. 

4.  Talipes  calcaneo-valgus. 

Before  proceeding  to  the  study  of  the  various  forms  of 
talipes,  it  will  be  well  to  consider  briefly  the  mechanical 
arrangement  of  the  foot.  It  should  be  remembered  that  the 
ankle-joint  admits  of  an  antero-posterior  motion  only.  The 
medio-tarsal  articulation  admits  of  a  limited  amount  of  mo- 
tion in  all  directions.  The  foot  is  acted  upon  by  the  muscles 
that  have  their  origin  on  the  leg  and  their  insertion  on  the 
foot,  to  produce  extension,  flexion,  adduction  and  abduction. 

The  mviscles  which  move  the  foot  in  the  four  directions 
mav  be  convenientlv  divided  into  four  groups. 

1.  Anterior  group. 

Tibialis  anticus. 
Extensor  longus  digitorum. 
Peroneus  tertius. 
Which  act  upon  the  foot  as  flexors. 

2.  Posterior  superficial. 

Gastrocnemius. 
Soleus. 
Plantaris. 
Peroneus  longus. 
Which  act  as  extensors. 

3.  Posterior  deep. 

Flexor  longus  digitorum. 
Tibilis  posticus. 
Tibialis  anticus. 
Which  act  as  adductors. 

4.  External  group. 

Peroneus  longus. 

Peroneus  tertius. 

Peroneus  brevis. 
Which  act  as  abductors. 

In  addition  to  the  function  of  moving  the  foot,  these  muscles 
play  an  important  part  in  sustaining  the  foot's  weight-bearing^ 
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function.  The  weight  of  the  body  is  received  from  the  leg  by 
the  astragalus — the  highest  part  of  the  foot,  and  transmitted 
to  the  ground  through  the  arches.  The  principal  arch  of  the 
foot  is  from  the  posterior  part  of  the  os  calcis  to  the  metatarso- 
phalangeal articulation  of  the  great  toe  on  the  inside,  and  the 
corresponding  joint  on  the  outside  of  the  foot. 

In  walking,  the  direction  of  the  weight  upon  the  arches  is 
constantly  changing,  and  it  is  only  through  the  action  of  the 
muscles  that  the  arches  are  conserved  and  the  elasticity  is 
given  to  the  step. 

If  the  equilibrium  or  regularity  in  the  action  of  one  or 
more  groups  of  muscles  is  disturbed,  a  corresponding  form  of 
talipes  will  be  the  result. 


CHAPTER   II 


TALIPES  EQUINUS. 

Definition — Morbid  Anatomy — Bones,  Ligaments,  Muscles  and  Tendons,  Skin; 
Etiology — Diagnosis — Prognosis — Treatment — Fixation,  Tenotomy. 

Talipes  equinus,  or  the  over  extended  foot,  is  any  condi- 
tion which  prevents  the  foot  from  being  flexed  at  more  than 
a  right  angle  with  the  leg.  Any  degree  of  equinus  may  exist. 
The  foot  may  be  so  far  extended  that  the  weight  of  the  body 
is  borne  upon  the  dorsum. 

Usually  in  talipes  equinus,  the  weight  is  borne  on  the 
heads  of  the  metatarsal  bones.  The  heel  is  raised,  and,  as 
the  patient  walks,  the  knee  is  flexed  to  compensate  for  the 
extra  length  of  the  extremity.  Again,  with  the  knee  slightly 
flexed  the  muscles  of  the  calf  are  more  relaxed,  and  the  heel 
is  lower  than  Avhen  the  leg  is  fully  extended. 

Talipes  equinus  may  exist  in  its  simple  form,  or  it  may 
be  compounded  with  talipes  varus  or  valgus.  It  is  more  often 
with  talipes  varus,  and  there  is  also  the  association  of  talipes 
cavus,  due  to  the  contraction  of  the  plantar  fascia. 

The  deformity  is  usually  unilateral,  although  it  may  oc- 
cur on  both  sides.  The  patient's  gait  shows  a  limp,  and  a 
jerky  step. 

The  Morbid  Anatomy.  In  talipes  equinus,  the  morbid 
changes  are  not  as  great  as  they  are  in  some  of  the  other  forms 
of  talipes.  The  bones  are  altered  in  position,  and  direction, 
but  generally  not  altered  in  outline.  The  head  of  the  astraga- 
lus is  directed  downwards  and  forwards,  and  often  stands  out 
prominently  in  front.  In  severe  cases  the  scaphoid  and  os 
calcis  articulate.  The  metatarsal  bones  assume  a  vertical 
position,  and  are  usually  spread  out  at  their  distal  extrem- 
ities. Loss  of  cartilage  occurs  where  partial  subluxation  of 
the  articulation  develops. 
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The  ligaments  on  the  dorsal  surface  of  the  foot  are  stretched, 
while  on  the  planter  surface  they  are  contracted.  The  fascia 
also  shares  in  the  same  structural  change.  In  severe  cases, 
the  posterior  ligament  of  the  ankle  is  shortened,  so  as  not  to 
allow  the  correction  of  the  deformity  without  its  division. 

The  muscles  and  tendons  on  the  anterior  aspect  are 
lengthened,  while  posteriorly  they  are    shortened.     In  para- 


Fig.  163.    Talipes  equinus. 


lytic  cases,  the  muscles  may  be  degenerated  and  withered, 
causing  the  leg  to  be  very  much  under  size.  The  tendo 
Achillis  offers  the  greatest  resistance  against  the  reduction  of 
the  deformity,  and  it  stands  out  prominently. 

The    skin,    like    the    muscles    and    ligaments,   undergoes 
change  anteriorly  and  posteriorly.     In  addition,  there  is  usually 
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the  formation  of  corns,  or  inllamed  bursse  at  the  points  where 
the  body  Aveight  is  borne. 

Etiology.  Talipes  equinus  may  occur  either  as  a  con- 
genital or  an  acquired  deformity.     Usually  it  is  the  latter. 

In  the  congenital  cases,  the  deformity  is  present  from 
birth,  and  is  usually  paralytic  in  nature.  At  first,  there  is  no 
disturbance  of    the  nutrition  of    the  foot  and  leg,  but  as  the 


Fig.  164.    Talipes  equinus  with  flexion  of  the  toes. 

child  grows  this  becomes  more  apparent.  As  time  elapses  the 
deformity  becomies  more  fixed. 

As  an  acquired  deformity  the  equinus  occurs  frequently. 
The  following  may  be  assigned  as  the  causes: 

1.  Paralysis,  as  infantile  hemiplegia,  or  temporary 
paralysis  from  bedridden  sickness. 
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The  muscle  or  group  of  muscles  that  is  affected  by  the 
paralysis,  governs  the  character  of  the  deformity.  As  a  rule 
the  talipes  becomes  most  noticeable  while  the  patient  is  re- 
covering from  the  paralysis.  It  becomes  more  and  more  promi- 
nent from  the  fact  that  the  flexors  regain  their  contractile 
power  more  rapidly  than  the  extensors.  The  position  of  the 
anterior  portion  of  the  foot  Avill  also  be  in  accordance  with  the 
involvement  of  the  muscles  distributed  to  that  portion.  Thus 
the  long  flexors  and  extensors  determine  the  flexion  or  exten- 
sion of  the  toes. 


Fig.  165.    Severe  talipes  equinus. 

2.  Inflammation,  traumatic  or  otherwise,  of  the  ankle, 
leg  or  calf. 

The  inflammation  that  follows  injuries  of  the  ankle-joint 
very  often  causes  a  permanent  shortening  of  the  muscles  of 
the  calf.  The  healing  of  burns,  or  laceration  of  the  calf,  often 
produces  the  same  result.  Rheumatism  or  tuberculosis  of 
the  ankles,  sometimes  act  as  causes  of  talipes  equinus.  The 
same  mav  be  said  of  Pott's  fracture. 
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Diagnosis.  In  severe  cases  of  talipes  equiimSj  there  is  no 
clifliculty  in  the  diagnosis.  In  mild  cases,  some  degree  of 
care  is  necessary.  The  history  of  the  case  should  be  taken 
into  consideration  in  connection  with  the  examination.  An 
attempt  should  always  be  made  to  determine  whether  the  con- 


Fig.  166.    Paralytic  talipes  equinus. 

traction  is  permanent,  or  only  temporary.  It  is  well  to  make 
steady  pressure  toward  flexion,  for  a  few  moments,  to  see  if 
the  contraction  will  not  yield.  If  there  is  any  doubt  remain- 
ing, it  can  be  determined  by  anaesthesia. 

Prognosis.    In  talipes     equinus,    the    outlook  is    generally 


404 


TALIPES. 


good  under  proper  treatment.  As  a  rule,  cases  never  improve 
without  treatment.  In  severe  paralytic  cases,  the  paralysis 
must  be  cured  before  the  talipes  can  be  relieved  to  any  ad- 
vantage. It  is  always  well  to  take  into  consideration  the 
cause,  in  making  the  prognosis. 

Tfeatment  It  may  be  said  that  there  are  two  classes  of 
these  cases  demanding  treatment. 

1.  Cases  in  which  there  is  no  permanent  shortening  of 
structures — contracted. 


Fig.  167.    Equinus  shoe,  with  ankle  brace  and  spring. 

2.  Cases  in  which  there  is  structural  change  and  actual 
shortening — contractu  red. 

In  the  first  class  of  cases,  if  firm  gentle  pressure  is  made 
upon  the  toes,  the  foot  can  be  pressed  to  a  position  beyond 
a  right  angle  with  the  leg.  This  can  usually  be  done  in  recent 
paralytic  cases,  and  in  talipes  of  the  new-born.  The  replac- 
ing of  the  foot  in  the  normal  position  and  securingit  there,  is  all 
that  is  needed  to  eflect  a  cure.  This  plan  should  be  carried 
out  until  the  patient  is  able  to  walk  well.  To  abandon  treat- 
ment too  early,  causes  many  relapses,  and  brings  many  cases 
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to  that  condition  where  operative  treatment  is  the  only  means 
of  cure. 

In  reducible  cases,  fixation  apparatus,  to  hold  the  foot  in 
position,  is  indicated.  A  shoe  and  brace  with  a  toe  elevating 
spring,  should  be  used  in  walking,  while  any  ordinary  rect- 
angular brace,   or  tin   shoes,   must    be  used    at  night.    The 


Fig.  168.     Talipes  equinus  from  bed-ridden  sickness. 

braces  should  not  be  applied  so  as  to  produce  pain.  Gentle 
elastic  pressure  to  hold  the  foot  in  postion  is  best. 

The  fixation  treatment  should  be  supplemented  by  the 
use  of  electricity,  massage  or  exercises,  for  the  purpose  of 
developing  the  strength  and  nutrition  in  the  extremity. 

Tenoto7ny  of  the  Undo  AohiUis,  is  the  operation  that  is 
usually  called     for    in   talipes   equinus.     The   point  usually 
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selected  for  the  division  of  the  tendon,  is  about  one  inch 
above  its  insertion  into  the  os  calcis.  The  skin  is  punctured, 
and  a  blunt-pointed  tenotome  is  passed  below  the  tendon, 
and  the  cutting  is  done  from  within  outward.  An  assistant 
presses  the  foot  toward  the  flexed  position  so  that  the  resist- 
ing structures  are  held  tense.  When  they  are  divided  there 
is  a  sudden  flexion  of  the  foot. 


Fig.  169.    Same  as  Fig.  168.    Corrected  by  operation. 


Where  a  contraction  in  the  sole  of  the  foot  is  present,  it 
is  necessary  to  divide  the  plantar  fascia.  This  can  be  done, 
sub-cutaneously,  by  introducing  the  tenotome,  and  cutting 
the  resisting  bands  where  most  prominent. 

Deformity  of  the  toes,  will  in  many  cases  need  correction. 
In  cases  where  they  are  turned  upward  toward  the  dorsum  of 
the  foot,  the  tendons  of  the  long  extensors  should  be  divided 
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at  the  base  of  the  toes.  If  the  toes  are  drawn  toward  the  l)all 
of  the  foot,  the  tendons  of  the  long  flexors  should  be  divided. 

The  plaster  of  Paris  bandage,  applied  to  the  skin,  from  the 
toes  to  the  thigh,  forms  a  convenient  means  for  immediate 
after  treatment.  The  foot  is  held  in  good  position  until  the 
plaster  hardens.  The  circulation  is  watched,  and  if  every- 
thing goes  well,  the  cast  can  be  removed  and  re-apjilied  in 
about  ten  days. 

After  the  foot  is  secured  in  good  position,  the  treatment  is 
to  be  carried  out  as  suggested  above  for  mild  cases. 


CHATTER   III. 


TALIPES  CALCANEUS. 

Definition— Morbid  Anatomy  —  Etiology  —  Diagnosis— Prognosis — Treatment — 
Mechanical — Tendon  Shortening. 

Talipes  calcaneus,  or  the  over  flexed  foot,  is  an  infrequent 
deformity.  Any  degree  of  flexion  may  exist,  from  that  of  a 
right  angle  with  the  leg,  to  such  a  degree  that  the  dorsum  of 
the  foot  rests  against  the  anterior  aspect  of  the  leg.  The 
weight  of  the  body  is  borne  upon  the  heel. 

'  Talipes  calcaneus  is  found  more  often  associated  with 
talipes  valgus,  or  varus,  than  it  is  found  alone.  Like  talipes 
equinus,  there  sometimes  is  an  accompanying  talipes  cavus. 
Talipes   calcaneus   may  be  unilateral  or  bilateral. 

In  these  cases,  the  gait  of  the  patient  is  awkward,  slow 
and  ungainly.  In  paralytic  cases,  there  is  lameness  and  weak- 
ness of  the  extremity.  The  heel  strikes  the  ground  first  and 
as  the  body  is  thrown  forward  the  front  of  the  foot  is  brought 
down  with  difficulty. 

Morbid  Anatomy,  Considering  the  extent  of  the  deformity, 
the  tarsal  bones  are  comparatively  not  much  altered.  The 
changes  in  them  is  principally  in  their  altered  position,  and 
the  change  in  their  articulation.  The  astragalus  seems  dis- 
placed backward.  The  posterior  part  of  the  os  calcis  is 
turned  downward.  In  some  cases  the  malleoli  are  prominent 
from  the  flexion  of  the  foot  forward. 

The  anterior  ligaments  of  the  ankle  are  shortened,  Avhile 
the  posterior  ones  are  lengthened. 

The  tibialis  anticus,  extensor  longus  digitorum,  extensor 
proprius  pollicis,  and  sometimes  the  peroneus  tertius  are  in- 
volved in  the  shortening,  while  the  posterior  muscles  and 
tendons  are  lengthened.  There  is  usually  some  wasting  of 
the  leg  muscles. 
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The  skin  becomes  changed,  corns  or  bursitis  occurs  on 
the  heel,  while  the  toes  look  delicate  and  shiny. 

In  exceptional  cases,  the  plantar  structures  become  much 
shortened,  and  in  them  the  tuberosity  of  the  os  calcis  is 
brought  nearer  the  ball  of  the  foot. 

Etiology.  Talipes  calcaneus  may  be  either  congenital  or 
acquired. 

As  a  congenital  affection  it  is  said  to  be  due  to  intra-uterine 
pressure  or  disturbance  of  some  kind.     The  deformity  is  easily 


Fig.  170.    Talipes  calcaneus. 


redviced  in  early  infancy,  when  the  tissues  are  pliable.  As 
age  advances  the  deformity  becomes  permanent  unless  a  cure 
is  effected. 

As  an  acquired  deformity,  it  may  follow  burns  or  injuries 
on  the  dorsum  of  the  foot  and  leg,  section  of  the  tendo  Achillis, 
or  some  forms  of  ])aralysis. 

Diagnosis  and  Prognosis,  There  is  no  difficulty  about  the 
diagnosis  of  talipes  ealcajieus.     The  prognosis  may  be  said  t(j 
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be  good  in  most  cases,  when  treated  properly,  as  the  deformity 
is  quite  easily  reduced. 

In  some  paralytic  cases,  and  especially  when  talipes 
cavus  is  associated,  the  prognosis  is  bad.  Even  though  the 
deformity  is  corrected,  there  is  such  a  relaxed  condition  that 
the  foot  returns  to  the  distorted  position.  To  overcome  this 
tendency,  section  of  the  plantar  muscles  and  fascia,  and 
shortening  of  the  tendo  Achillis  have  been  resorted  to. 

Treatment,  In  congenital  and  mild  paralytic  cases, 
there  is  a  contraction  of  the  soft  parts  only,  which  can  visually 


Fig.  171.     Calcaneus  shoe,  with  ankle  brace  and  spring. 

be  reduced  by  manipulation,  but  Avhen  the  force  is  withdrawn 
the  foot  returns  to  its  deformed  position.  Some  form  of  reten- 
tion apparatus  that  will  assist  the  weakened  muscles  in 
holding  the  foot  in  the  natural  position,  is  all  that  is  needed. 
The  more  simple  the  apparatus,  the  better  it  will  answer 
this  purpose.  In  infants  an  ordinary  bandage  might  accom- 
plish the  result.  Some  simple  form  of  posterior  splint  of  wood 
or  pasteboard,  or  the  use  of  plaster  of  Paris  will  be  found 
effectual. 
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After  the  toes  have  been  brought  down,  and  in  order  to 
assist  in  walking,  a  shoe  with  ankle  brace  and  spring  to  act 
in  supporting  the  foot,  should  be  worn. 

Whatever  form  of  apparatus  is  used,  it  should  be  removed 
daily  and  the  parts  stimulated  by  rubbing,  shampooing,  or 
electric  treatment.  Many  mild  cases  may  be  completely 
cured  by  following  the  above  treatment.  If  a  case  is  severe 
and  does  not  yield  to  manipulation,  then  operative  treatment 
is  necessary. 

Operative  Treatment.  The  use  of  the  knife  must  be  re- 
sorted to  in  resisting  cases,  to  lengthen  the  shortened  struct- 
ures, so  that  the  foot  can  be  brought  into  its  normal  relation 
with  the  leg. 

When  the  muscles  and  tendons  offer  resistance,  sub- 
cutaneous tenotomy  should  be  performed.  The  tendon  of  the 
tibialis  anticus  should  be  divided  in  front  of  the  inner  mal- 
leolus; the  peroneus  tertius,  just  behind  the  outer  malleolus, 
while  the  long  extensors  can  be  divided  at  the  base  of  the 
toes. 

After  tenotomy,  some  force  can  be  used  in  reducing  the 
deformity.  In  securing  a  natural  position,  the  plaster  band- 
age is  the  best  means  at  our  command. 

When  scar  tissue  on  the  leg  and  foot  offers  a  resistance  to 
the  reduction  of  the  deformity,  it  is  best  to  make  a  careful 
dissection,  removing  the  scar  tissue,  and  at  the  same  time 
dividing  any  resisting  bands  or  tendons.  The  opening  caused 
by  the  dissection  can  afterwards  be  filled  with  skin  grafts,  so 
as  to  prevent  secondary  contraction  through  the  healing 
process. 

The  severe  paralytic  cases  are  the  most  difficult  to  cure. 
Plans  have  been  devised  to  shorten  the  lengthened  tendons, 
so  that  they  will  afford  the  required  support  to  the  foot. 

Reeves  performed  an  operation  in  which  he  opened  the 
sheath  of  the  tendo  Achillis,  and,  after  removing  the  desired 
segment  of  the  tendon,  he  brought  the  ends  together  and  se- 
cured them  with  wire. 

Willett  performs  a  modification  of  Reeves'  operation  by 
making  a  Y  incision  over  the  tendon.     He  cuts  off'  the  tendon, 
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aiul  then  removes  a  wedge-shaped  piece  from  each  end.  He 
brings  the  obliqne  surfaces  together,  and  secures  them  with 
sutures  passed  through  the  integument  and  cut  portions  of 
the  tendon.  When  the  operation  is  completed,  the  united 
edges  of  the  wound  assume  a  V  shaped  appearance. 

Gibney's  modification  consists  in  dividing  the  tendon  ob- 
liquely, and  slipping  the  ends  by  each  other  and  securing  them 
with  sutures. 

Tubby  mentions  a  Z-method  of  dividing  the  tendon  through 
a  longitudinal  incision.  He  claims  that  with  his  operation 
there  is  not  the  danger  of  stretching  the  band  of  union  as 
there  is  in  some  of  the  other  operations. 

Nicoladoni  performs  an  operation  whereby  he  substitutes 
a  healthy  muscle  for  the  paralyzed  calf  muscle.  An  incision 
six  inches  in  length,  reaching  down  to  the  external  malleolus, 
is  made  along  the  anterior  border  of  the  peroneal  tendons.  The 
incision  is  carried  horizontally  iuAvards  and  a  flap  raised.  A 
portion  of  the  outer  border  of  the  tendo  Achillis  three  inches 
in  length  is  cut  away.  The  peroneal  tendons  are  cut  low 
down,  turned  out  of  their  grooves  and  secured  to  the  freshened 
surface  of  the  tendo  Achillis  by  fine  sutures. 

Any  plan  of  operative  treatment  cannot  be  expected  to  do 
more  than  to  reduce  the  deformity. 

Retaining  the  foot  in  proper  position,  and  developing  the 
strength  in  the  weakened  structure,  must  be  faithfully  car- 
ried out  as  before  described. 


CHAPTER     IV. 


TALIPES  VARUS  AND  EQUINO-VARUS. 

Talipes  Varus — Definition — Talipes  Equino-Varus — Congenital,  Acquired, 
Morbid  Anatomy — Etiology — Diagnosis —  Prognosis  —  Treatment  —  Re- 
duction— Manipulation,  Bandages,  Braces;  Operative — Tenotomy,  Open 
Incision,  Tarsal  Osteotomy. 

Talipes  varus,  or  the  adcUicted  foot,  is  rarely  seen  as  a 
simple  deformity.  It  is  nearly  always  associated  with  the 
equinus  or  the  calcaneus. 

It  is  possible  for  pure  talipes  varus  to  occur  from  a  paralysis 
of  the  peronei  muscles  alone,  or  from  scar  tissue  on  the  inside 
of  the  foot  and  leg.  Sometimes  it  remains  after  talipes  equino- 
varvis  has  been  treated  by  operation. 

Pure  talipes  varus  is  so  very  unusual  that  the  deformity 
needs  no  separate  consideration.  It  will  be  considered  in 
detail  under  equino- varus. 

Talipes  equino-varus  is  the  most  common  variety  of  club- 
foot, and  may  be  either  congenital  or  acquired. 

Congenital  talipes  equino-varus  is  more  often  double 
then  single.  The  deformity  is  often  associated  with  some 
other  malformation  of  the  child.  In  these  cases  it  is  generally 
supposed  to  have  its  origin  in  some  defective  development 
during  the  embryonic  period. 

The  ajjpearance  of  congenital  equino-varus  is  that  of  ele- 
vation of  the  heel,  the  foot  being  adducted  and  rotated  at  the 
medio-tarsal  joint  so  that  the  sole  looks  inwards,  back- 
wards and  upwards.  When  the  child  walks,  the  weight  is 
borne  on  the  outer  border  of  the  ioot  near  the  base  of  the  little 
toe. 

The  affected  foot  is  doubled  upon  itself,  and  is  smaller 
than  it  should  be  from  defective  nutrition.  The  leg  is  also 
poorly  developed.     The  inner  malleolus  is  very  indistinct  and 


416 


TALIPES. 


seems  nearly  lost  in  the  hollow  of  the  foot,  while  the  external 
one  is  more  prominent  than  natural.  In  front  of  the  external 
malleolus  the  head  of  the  astragalvis  is  usually  quite  promi- 
nent. 

As  the  patient  grows  older,  the  points  mentioned  in  the 
deformity  become  more  and  more  distinct.  A  slight  amount 
of  talipes  varus  at  the  time  the  child  begins  to  walk  is 
usually  developed  into  a  severe  degree  of  talipes  equino-varus. 

During  the  act  of  walking,  one  foot  must  be  lifted  over  the 
other,  and  the  patient  appears  to  waddle.  This  act  has  given 
rise  to  the  name  "  reel  foot."    A  distortion  sometimes  exists 
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Fig.  172.     Double  congenital  talipes  equino-varus. 

at  the  upper  end  of  the  femur  from  the  unnatural  rotation  of 
the  extremities  in  walking. 

At  times  the  feet  become  painful  or  inflamed  from  Avalk- 
ing,  and  the  patient  is  compelled  to  give  up  exercise  for  a 
time.  With  boots  well  fitted  to  the  deformity,  much  activity 
is  possible,  and  many  patients  prefer  to  go  through  life  with 
this  deformity,  rather  than  submit  to  treatment. 

Morbid  Anatomy  of  Congenital  Equino-varus,  As  many  of 
these  cases  occur  from  a  defective  development,  the  morbid 
anatomy  must  vary  from  one  extreme  to  the  other.  Authorities, 
however,  are  pretty  well  agreed  that  in  the  large  majority, 
there  is  a  certain  form  of  anatomical  change. 
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In  the  infant  the  bones  are  soft  and  cartilaginous,  but  as 
development  continues  they  become  well  organized  in  their 
unnatural  shape.  The  weight-bearing  function  in  locomotion 
increases  the  tendency  toward  the  change  in  shape. 

The  OS  calcis,  besides  being  altered  in  position,  is  altered 
in  form.  It  is  rotated  from  above  downward  and  from  with- 
out inward.  The  tuberosity  is  directed  outward  and  in  severe 
cases  is  in  contact  with  the  fibula.  The  anterior  articulation 
is  bevelled  from  without  iuAvard  and  backward. 


Fig.  173.    Double  congenital  talipes  equino-varus  with  inflamed 
bursfe  where  weight  is  borne. 


The  astragalus  is  changed  in  form,  A  transverse  section 
shows  that  it  has  lost  its  square  form  and  has  assumed  a 
trapezoidal  shape.  It  is  tilted  forward  and  downward  and 
the  anterior  portion  is  prominent  on  the  dorsum  of  the  foot. 
The  neck  of  the  bone  is  deflected  inward  and  the  articula- 
tion, in  consequence,  is  somewhat  lateral  instead  of  forward. 
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In  severe  cases  a  new  facet  may  form  for  articulation  with 
the  misplaced  scaphoid. 

The  scaphoid  is  drawn  upward,  inward,  and  backward. 
It  is  often  in  contact  with  the  internal  malleolus  and  new 
facets  may  form  on  the  bones  where  they  articidate. 

The  cuboid  becomes   somewhat    more  quadrilateral  than 


Fig.  174.    Skiagraph  of  a  case  of  congenital  talipes  equino-varus. 


normal.  Its  dorsal  surface  becomes  somewhat  hypertrophied 
and  appears  prominent  on  the  external  margin  of  the  foot  in 
some  cases. 

The  cuneiform  and  metatarsal  bones,  and  phalanges  are 
not  much  altered,  except  in  position.  They  are  inverted  and 
more  developed  on  the  dorsal  surface.  The  first  i)halanges 
are  usually  extended,  while  the  others  are  flexed. 


TALIPES  VARUS  AND   EQUTNO-VARUS. 


419 


The  ligaments  are  enloiigated  on  tlie  dorsum  and  external 
border  of  the  foot,  while  on  the  internal  border  and  on  the  sole, 
they  are  shortened.  The  posterior  ligament  of  the  ankle- 
joint  is  also  shortened. 

No  doubt  the  resistance  offered  by  these  shortened  liga- 
ments, forms  the  greatest  barrier  to  successful  treatment. 
Tubby  states  that  the  most  important  and  resisting  one  is 
the  anterior  part  of  the  deltoid  ligament.  The  plantar  fascia 
and  the  ligaments  of  the  sole  of  the  foot  undergo  shortening 
and  contribute  their  part  to  the  deformity. 


Fig.  175.    Skiagraph  of  a  case  of  double  congenital  talipes  equino-vaius. 


The  muscles  and  tendons. — The  muscles  are  usually 
healthy  at  birth,  but  they  do  not  develop  correspondingly  with 
the  rest  of  the  body.  The  tendons  are  displaced  according  to 
the  degree  of  the  deformity.  The  tendon  of  the  tibialis  an- 
ticus  is  displaced  to  the  inner  side.  The  tendon  of  the 
tibialis  posticus,  at  the  point  usually  selected  for  its  division 
— just    above  the  inner  malleolus,    is    placed  farther    forward 
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than  in  the  normal  foot.  The  tendo  Achillis,  owing  to  the  lat- 
eral obliquity  of  the  os  calcis  is  nearer  the  internal  malleo- 
lus than  normal.  These  tendons  are  all  shortened  by  the 
contracted  muscles,  while  the  peronei  muscles  and  tendons 
are  lengthened. 


Fig.  176.     Congenital  talipes 
equino-varus. 


Fig.  177.    Acquired  talipes 
equino-varus. 


In  severe  cases  the  posterior  tibial  artery  and  nerve  are 
misplaced  towards  the  inner  malleolus. 

The  skin  and  subcutaneous  tissue  over  the  external  bor- 
der  of    the   foot    where   the   weight   is   borne,  becomes   much 
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thickened  and  numerous  corns  and  calluses  form.  Inflam- 
mation and  suppuration  often  occur.  The  surface  of  the 
leg  and  foot  looks  anaemic  from  defective  nourishment. 

Acquired  talipes  equino-varus  may  be  either  single  or 
double.  More  often  it  is  single,  or  much  more  marked  in  one 
foot  than  in  the  other. 

The  appearance  of  the  acquired  variety,  is  similar  to  that 
of  the  congenital  form^  excepting  that  generally  the  foot  is  not 
so  much  contracted  and  doubled  upon  itself.  The  relation 
of  the  foot  to  the  leg,  and  of  one  part  to  the  other,  is  A'ery 
much  like  a  case  of  congenital  equino-varus  in  a  mild  degree. 

In  the  acquired  equino-varus  the  anatomical  structures 
are  not  so  much  altered  as  in  the  congenital.  The  bones  re- 
main unchanged,  except  in  position.  The  alteration  in  the 
ligaments,  muscles  and  skin,  are  similar  to  a  mild  congenital 
case.  There  is  a  great  variation  in  regard  to  the  paralysis  of 
the  muscles.  In  some  cases  the  paralysis  is  but  partial,  and 
the  foot  is  drawn  toward  the  strong  flexors.  In  other  cases 
some  of  the  muscles  may  have  undergone  fatty  degeneration. 

Etiology  of  Equine -Vafus.  Congenital  equino-varus  has 
its  origin  in  a  defective  development  during  the  embryonic 
period. 

Acquired  equino-varus  develo]3s  secondary  to  some  form 
of  paralysis;  very  rarely  it  is  traumatic  as  the  result  of  fract- 
ure, dislocation  or  separation  of  the  epiphyses  at  the  lower 
end  of  the  tibia  and  fibula.  A  mild  form  of  equino-varus 
comes  on  with  any  severe  inflammatory  process  in  the  ankle 
and  medio-tarsal  articulations. 

Infantile  paralysis,  is  probably  the  cause  of  the  greatest 
number  of  acquired  cases.  The  deformity  develops  from 
the  irregular  action  of  the  muscles  during  the  period  of  con- 
valescence from  the  paralysis.  The  peronei  and  other  of  the 
extensors  are  most  affected  by  the  paralysis,  while  the  op- 
posing muscles  have  sufficient  contractile  power  to  divert  the 
foot  in  their  direction.  Hence  we  have  the  raising  of  the  heel 
by  the  gastrocnemius  and  soleus  and  the  inversion  of  the  sole 
by  the  tibialis  posticus  and  anticus  and  the  flexor  longus 
digitorum. 
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Hemiplegia,  primary  lateral  sclerosis  and  muscular  atro- 
phy act  similarly  to  infantile  paralysis  in  causing  the  more 
obstinate  forms  of  equino- varus,  while  reflex  irritation  such 
as  often  comes  from  teething,  genital  irritation  and  convulsions, 
produces  a  temporary  deformity. 


Fig.  178.    Acquired  talipes  equino-varus,  from  paralysis. 


Temporary  paralysis  from  protracted  bed-ridden  sickness 
causes  a  "  dropping  "  of  the  feet  and  has  been  called  talipes 
decubitus.       The  weight  of  tlie  bed  clothes  usually  contributes 
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Diagnosis.  The  history  will  usually  serve  to  distinguish 
between  congenital  and  the  acquired  talipes  equine- varus. 

In  the  congenital  cases  we  have  the  deformity  from  birth, 
and  it  is  usually  double;  the  circulation  is  fair  and  the  mus- 
cles respond  to  electrical  reaction.  The  furrows  in  the  foot 
are  marked. 


Fig.  179.     Same  as  Fig.  178,  front  view. 

In  the  acquired  or  paralytic  cases,  the  affection  is  first 
noticed  following  some  sickness,  as  measles,  diphtheria, 
teething,  convulsions,  etc.  It  is  more  often  single  and  usually 
there  has  been  a  paralysis  of  the  whole  extremity  and  pos- 
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ibly  the  upper  extremity^  and  muscular  wasting  and  shorten- 
ing of  the  leg  and  foot  due  to  defective  nutrition.  The 
circulation  is  poor  and  the  skin  clammy.  In  severe  cases 
electrical  reaction  may  be  lost. 

Prognosis*  It  may  be  generally  said  that  the  prognosis 
is  favorable  under  treatment.  The  questions  that  Avill  natu- 
rally arise  are  as  follows: 

1.  Can  a  shapely  foot  be  obtained  from  treatment? 

2.  Will  the  foot  permit  of  an  easy  and  natural  gait  in 
walking? 

3.  What  are  the  possibilities  of  relapse? 

4.  How  long  a  time  should  the  treatment  be  continued? 
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Fig.  180.    Talipes  equino-varus,  ex- 
ternal surface  of  foot. 


Fig.  181     Talipes  equino-varus, 
internal  surface  of  foot. 


1.  Can  a  shapely  foot  be  obtained  from  treatment? — This 
will  depend  upon  the  character  of  the  deformity,  and  the  age 
at  which  treatment  is  administered.  If  there  is  only  a  moder- 
ate degree  of  deformity,  a  perfect  foot  may  result  from  (reat- 
ment.  The  greater  the  degree  of  the  deformity,  the  more 
dwarfed  the  foot  will  be  when  the  equino-varus  is  reduced. 
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A  patient  is  never  too  young  to  receive  treatment  for 
equino- varus,  as,  the  longer  the  deformity  remains,  the  greater 
will  be  the  tissue  change  and  the  more  diflftcult  it  will  be  to 
make  a  correction. 

During  the  tender  age  of  childhood,  the  bones  are  largely 
cartilaginous,  the  ligaments  are  elastic,  and  the  shortened 
structures  yield  readily  to  treatment.  The  earlier  the  treat- 
ment is  begun  the  better  the  shape  of  the  foot  will  be,  and 
the  more  favorable  the  prognosis. 

2.  Will  the  foot  permit  of  an  easy  and  natural  gait  in 
walking? — This  will  also  depend  upon  the  age  of  the  patient 
and  the  extent  of  the  deformity.  In  the  more  severe  cases 
where  extensive  operative  interference  is  necessary,  the  prog- 
nosis in  this  respect  is  not  so  good.  In  acquired  cases  the 
patient's  gait  will  depend  altogether  on  the  cure  of  the  paraly- 
sis, or  the  entire  removal  of  the  cause  of  the  talipes.  Often- 
times this  cannot  be  accomplished  except  by  the  constant 
use  of  a  supporting  apparatus. 

•  3.  What  are  the  possibilities  of  relapse? — Relapses  fre- 
quently occur  as  the  result  of  imperfect  treatment.  A  case 
that  is  only  partially  cured  is  sure  to  relapse.  Cases  that 
have  been  operated  upon  and  the  deformity  not  effectually 
reduced  at  the  time  of  the  operation,  will  return,  and  if  left 
for  a  time  will  be  as  bad  as  ever.  In  many  cases  the  patient 
passes  out  from  under  the  observation  of  the  surgeon  and  is 
neglected,  and  the  deformity  returns.  A  partially  relapsed 
case  should  be  again  subjected  to  treatment  and  carefully 
watched  until  cured. 

4.  How  long  a  time  should  the  treatment  be  con- 
tinued?— The  duration  of  the  treatment,  will  depend  upon  the 
nature  of  the  case.  If  the  case  is  severe,  and  there  is  much 
paralysis  it  will  be  necessary  to  follow  up  the  treatment 
through  adolescence.  In  every  case  of  equino- varus,  careful 
attention  should  be  given  to  it  until  the  growing  period  is 
passed.  The  deformity  may  have  been  wholly  reduced  at  an 
early  date,  but  if  the  case  receive  the  proper  attention  much 
improvement  can  be  made  in  the  gait  of  the  patient,  through 
instruction  and  the  support  of  properly  fitting  braces. 
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Treatment  of  Talipes  Equino-'Varus.  The  two  great  objects  to 
be  accomplished  in  tlie  treatment  of  talipes  is  (1)  to  reduce 
the  deformity;  (2)  to  keep  the  foot  in  a  natural  and  useful 
position. 

As  to  the  reduction  of  the  deformity,  the  various  methods 
that  are  practiced  by  surgeons  are  too  numerous  to  be  de- 
scribed  in   this   place.     Let  it    suffice   to    say,    that   the    ad- 


Fig.  183.    Treatment  by  manipulation. 


vantage  gained  by  a  rapid  reduction  of  the  deformity,  gives 
this  method  precedence  over  that  of  the  gradual  and  sIoav 
procedure. 

There  are  two  general  classes  of  cases,  each  requiring  a 
decidedly  different  plan  of  treatment.     They  are: 

1.     Cases  where  the  deformity  can  be  reduced  by  manipu- 
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lation,  and  tlie  most  that  is  needed  is  retention  and  treatment 
to  develop  the  weakened  structures. 

2.  Where  the  deformity  cannot  be  reduced  by  manipvda- 
tion,  and  demands  some  form  of  operation  to  bring  the  foot 
into  a  natural  and  useful  position. 

To  distinguish  between  these  two  classes,  the  surgeon 
grasps  the  foot  and  makes  firm  and  steady  pressure  toward 


Fig.  183.    Bandage  applied  to  correct  talipes  equino- varus. 

the  normal  position.  If  the  deformity  yields,  the  case  be- 
longs to  the  first  class.  Under  aneesthesia,  or  complete  re- 
laxation, the  first  class  is  reduced  without  resistance.  The 
tissues  are  simply  contracted.  In  this  class  of  cases  an 
operation  would  but  tend  to  increase  the  deformity. 

In  the  second  class  the  deformity  may  be  partly  reduced 
by  manipulation,  but  beyond  a  certain  ]3oint  the  foot  is  rigid- 
ly held  by  the  shortened  tendons  and  ligaments. 

1.  The  first  class  includes  the  most  simple  form  of  talipes 
equino- varus.     Congenital    cases,    where    treatment    is    com- 
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inenced  shortly  after  birth,  and  mild  acquired  cases  where  no 
structural  change  has  taken  place  to  prevent  an  easy  reduc- 
tion. 

In  congenital  cases  the  plan  is  accomplished  by: 

(a.)     Manipulation. 

(b.)     Bandages. 

(c.)  Braces. 
(a.)  Manipulation  by  the  hands  of  the  mother  or  nurse, 
is  nature's  method.  Dr.  Phelps  has  well  said  that  "  the  best 
orthopedic  machine  ever  devised  is  the  human  hand;  guided 
by  intelligence,  as  it  apjDlies  forces  for  the  correction  of 
deformity  more  delicately,  and  perfectly,  than  any  means  ever 
invented."  Frequent  manipulations  will  cure  many  cases  if 
diligently  followed  for  a  time  after  birth. 


Fig.  184.     Braces  for  double  talipes  equino-varus  in  infants. 


(b.)  Common  bandages  applied  to  the  extremities  in  such 
a  way  as  to  hold  the  foot,  will  often  accomplish  much,  es- 
pecially, in  connection  with  manipulation. 

In  these  cases  where  the  manipulation  and  bandaging 
cannot  be  projjerly  attended  to,  much  good  can  be  accomplished 
by  the  application  of  plaster  bandages.  In  infants  they  should 
be  changed  every  week  or  two. 

(c.)  Club-foot  braces,  or  some  suitable  form  of  club-foot 
shoe,  should  be  used  as  soon  as  the  child  is  old  enough  to 
learn  to  walk.  The  retention  in  the  corrected  position,  should 
be  effectual,  and  this,  without  producing  pain  to  the  patient 
while  walking. 

The  club-foot  shoe,  made  with  good  substantial  braces 
forms  the  ]>est  means  of  treatment  for  the  inild  forms  of  ac- 
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quired  ecjuiiio-varus.  The  apparatus  acts  as  a  sui)p<)rt  to 
assist  the  jjaralyzed  muscles  in  holding  the  foot  in  its  natu- 
ral position. 

In  all  cases  the  support  should  be  worn  until  the  patient 
has  sufficient  power  over  the  extremity  to  be  able  to  walk 
well  without  it. 

To  develop  the  weakened  structures,  the  patient  must 
have  well  directed  exercises.  Douching,  rubbing,  and  elec- 
tricity, such  as  advocated  for  the  cure  of  paralysis,  is  to  be 
followed  out  diligently. 

2.  The  second  class  of  cases  are  the  more  difficult  ones 
in  which  to  make  a  cure,  as  they  are  usually  those  that  have 
been  neglected,  or  have  been  badly  handled  by  other  physi- 
cians. 

Cases  of  this  class  demand  operative  treatment.  The  op- 
eration should  be  supplemented  by  forcibly  restoring  the  foot 
to  a  normal  position,  and  later,  following  this  for  a  long  time 
with  retention  and  development,  by  the  same  methods  as  are 
suggested  for  the  first  class. 

Operative  Treatment.  The  operative  treatment  may  be  in- 
cluded under  the  following  headings : 

(a.)  Tenotomy,  with  the  subcutaneous  division  of  the 
resisting  tissue — fasciotomy  and  syndesmotomy. 

(b.)     Open  incision — division  of  the  resisting  tissue — 
Phelps'  operation. 

(c.)     Tarsal  osteotomy — tarsotomy  and  tarsectomy. 

(a.)  Tenotomy  for  equino-vai'iis  should  be  performed  un- 
der the  influence  of  anaesthesia,  and  all  aseptic  precautions 
observed.  The  subcutaneous  method  is  to  be  employed.  At 
the  same  time  that  the  tendons  are  divided,  all  resisting 
bands  of  fascia  and  ligaments  are  to  be  severed,  so  that  the 
deformity  can  be  reduced. 

The  cutting  of  arteries  is  to  be  avoided  if  possible.  While 
the  hemorrhage  from  a  divided  artery  is  easily  controlled  by  a 
compress  held  by  the  dressing,  the  circulation  in  the  foot  at 
first  is  much  retarded  by  the  division. 

In  many  cases  of  congenital  equino- varus,  the  displace- 
ment of  the  tendons  and  arteries,  under  an  abundance  of  fat, 
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makes  tenotomy  someAvhat  difficult.  Effectual  and  thorough 
work  must  be  accomplished,  as  the  partial  division  of  a  ten- 
don, does  not  give  good  results. 

Tubby  advocates  that  the  tendons  be  divided  at  two  oper- 
ations. 1st.  Reduction  of  the  varus  by  division  of  the  tibialis 
anticus  and  posticus ;  2d.  At  a  later  operation,  reduce  the 
equinus  by  the  division  of  the  tendo  Achillis.  The  writer 
makes  it  a  point  to  divide  all  the  resisting-  structures  at  one 
operation.     Step  by  step,  each  tendon  is  divided,  together  with 


Fig.  185.     Congenital  talipes  equino-varus. 

its  accompanying  bands  of  adhesions,  until  the  foot  can  be 
forced  into  an  over  corrected  position. 

In  operating,  the  plantar  fascia,  if  it  is  contracted,  is  di- 
vided after  the  same  manner  as  described  under  the  subject 
of  talipes  cavus. 

Tenotomy  of  the  Tibialis  Anticus.  This  tendon  is  the 
next  to  be  divided.  It  should  be  remembered  that  this  tendon 
is  sometimes  displaced  internally,  but  it  can  usually  be  felt. 
The  point  at  which  to  insert  the  tenotome,  is  where  the  tendon 
is  felt  to  be  the  most  prominent,  on  the  inner   aspect  of  the 
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foot,  in  front  and  a  little  below  the  iK)int  where  it  passes  tlie 
internal  malleolus.  The  tenotome  is  held  flat  and  passed  un- 
derneath the  skin,  and  turned  with  the  cutting  edge  against 
the  tendon.  Its  successful  division  is  shown  by  the  siidden 
loss  of  resistance  to  the  knife  and  a  diminution  in  the  defor- 
mity. 


Fig.  186.    Showing  result  of  tenotomy  and  forcible  replacement 
of  same  case  as  Fig.  185. 

Tenoto'iny  of  the  Tibialis  Posticus.  The  division  is  best 
performed  above  the  annular  ligament,  on  the  internal  aspect 
of  the  leg.  The  puncture  is  to  be  made  at  a  point  one  or  two 
inches  above  the  tij)  of  the  internal  malleolus,  and  exactly 
midway  between  the  anterior  and  posterior  margins  of  the  leg. 
The  blunt  tenotome  is  to  be  passed  vertically  into  the  tissues 
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with  the  flat  of  the  blade  towards  the  bone,  until  the  inner 
edge  of  the  tibia  is  felt.  The  cutting  edge  of  the  knife  is  then 
turned  backward  toward  the  tendon.  The  assistant  then 
flexes  and  abducts  the  foot  while  the  operator  makes  a  very 
slight  motion  with  the  knife.  The  tendon  gives  way  with  a 
sudden  jerk  and  the  foot  is  capable  of  more  eversion. 

If  on  withdrawing  the  knife,  bright  red  blood  flows  freely 
the  posterior  tibial  artery  has  been  wounded,  while  oozing  of 
dark  blood  would  indicate  that  the  internal  saphenous  vein 
has  been  injured.  The  cutting  of  either  of  these  is  not  of 
much  importance  as  the  hemorrhage  is  easily  controlled  by  a 
compress  held  with  a  bandage. 

Tenotomy  of  the  extensor  longus  pollicis.  This  is  usually 
accomplished  on  the  dorsum  of  the  foot,  about  midway  be- 
tween the  ankle  and  the  base  of  the  great  toe.  The  knife  is 
passed  under  the  tendon  from  without  inward.  When  the 
tendon  is  cut  the  great  toe  becomes  flexed. 

Tenotomy  of  the  tendo  AchiUis.  This  has  been  described 
under  talipes  equinus. 

Division  of  the  ligaments  — syndesmotomy  and  fasciotomy . 
The  division  of  all  resisting  bands  of  fascia  and  liga- 
ments is  best  accomplished  subcutaneously.  For  equino- 
varus  the  tenotome  can  be  passed  through  the  skin  in  front  of 
the  internal  malleolus  and  with  the  cutting  edge  inward,  and 
the  point  downward  the  tendons  of  the  tibialis  anticus  and 
posticus,  the  astragalo-scaphoid  ligaments,  and  the  contracted 
fascia  can  be  easily  divided.  The  foot  is  abducted  and  in- 
verted by  an  assistant  Avhile  the  resisting  tissues  are  being 
cut.  While  the  superficial  fibers  are  divided,  deeper  ones 
come  into  play,  and  must,  in  their  turn,  be  cut  until  the  bone 
is  reached. 

In  some  very  severe  cases  it  may  be  necessary  to  divide  the 
posterior  ligament  of  the  ankle-joint,  in  order  to  correct  a 
severe  congenital  equinus. 

The  reduction  of  the  deformity  after  more  or  less  subcu- 
taneous division  of  the  tissues,  is  best  accomplished  with  the 
hands.  Usually  considerable  force  is  necessary  to  produce 
the  [)roper  moulding  of  the  foot  in  the  over  corrected  position. 
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Thomas  and  others  have  used  wrenches  to  force  the  foot 
into  position.  According  to  the  experience  of  the  writer  it  is 
better  to  do  more  extensive  cutting,  than  to  cause  too  much 
traumatism  of  the  skin  with  the  wrench. 

Retention  after  operation,  demands  great  care  on  the  part 
of  the  attendants.  Whether  or  not  to  dress  the  foot  in  a  fully 
corrected  position  at  the  time  of  the  operation,  is  a  question  to 
be  decided  in  each  case.     It  will  depend  upon  the  circulation. 


Fig.  187.    Phelps'  operation  for  talipes  equino-varus.     (Young.) 


In  severe  equino-varus  the  correction  of  the  deformity  may 
so  compress  the  arteries  that  there  is  some  danger  of  death  of 
the  part,  from  an  arrested  circulation.  If  so,  itmay  be  well  to 
partly  reduce  the  deformity  at  the  first  dressing,  and,  at 
each  redressing  bring  the  foot  farther  toward  the  natural 
position. 

All  wounds  in  the   skin  should  be  carefully  sealed  Avith 
some  form  of  antiseptic  dressing.    Over  this  a  plaster  of  Paris 
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bandage  should  be  applied,  from  the  toes  over  the  foot  and 
leg,  to  some  point  above  the  knee.  While  the  plaster  sets, 
the  foot  is  held  in  a  safely  corrected  position.  The  nurse 
must  watch  the  circulation  in  the  toe  nails,  which  have  been 
left  exposed  for  that  purpose.  If  at  any  time  after  the  plaster 
hardens,  the  circulation  is  arrested  in  the  toes,  the  cast 
should  be  removed  and  one  applied  with  less  correction. 

If  all  goes  well  the  plaster  dressings  are  continued  until 
all  sensitiveness  has  disappeared.  During  this  time  they  are 
to  be  changed  every  ten  days  or  two  weeks. 

From  this  time  on,  the  patient  is  to  receive  the  same  treat- 
ment as  has  been  outlined  for  the  reducible  cases,  or  class  1. 
(b.)  Open  incision — Phelps'^  operation.  The  open  incision 
may  offer  some  advantages,  especially  when  the  skin  will  not 
yield  to  the  stretching  that  is  necessary  in  order  to  reduce  the 
deformity. 

After  an  Es march's  bandage  is  applied,  and  the  foot  made 
aseptic,  the  incision  is  made  from  a  point  in  front  of  the  in- 
ternal malleolus,  downwards,  and  outwards,  into  the  sole  of 
the  foot. 

Through  this  incision  the  following  tissues  can  be  cut,  as 
the  assistant  produces  abduction  and  eversion  of  the  foot: 
tibialis  anticus  and  posticus,  abductor  pollicis,  plantar  fascia, 
flexor  brevis,  the  long  flexors  and  the  required  portion  of  the 
deltoid  ligament.  The  tendo  x4chillis  is  divided  subcuta- 
neously. 

The  result  of  the  open  incision,  and  the  forcible  correction 
produces  a  deep  and  open  wound  which  most  operators  leave 
to  heal  by  granulation.  The  dressings,  and  the  foot  are  held 
by  plaster,  to  insure  a  corrected  position. 

Phelps  removes  the  constrictor  after  the  dressings  and 
plaster  are  all  applied,  so  as  to  secure  a  blood  clot  in  the 
wound. 

This  operation,  if  well  followed  by  the  required  treatment 
has  the  advantage  of  lengthening  the  foot  somewhat.  It  offers 
an  easy  method  of  getting  at  all  the  shortened  tissues  and 
dividing  them  in  plain  view.  On  the  other  hand  there  is  some 
danger  of  the  cicatrix  assisting  in  tlie  causation  (jf  relapse. 
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(c.)  Tarsal  Osteotomy — Tarsotomy  and  Tarsectomy.  The 
numerous  cutting  operations  upon  llie  hones  for  the  relief  of 
talipes  equino-varus  are  generally  included  under  tarsotomy 
and  tarsectomy.  The  former,  tarsotomy,  consists  in  the  di- 
Tision  of  the  bony  structure  of  the  tarsus;  the  latter,  tarsec- 
tomy, consists  of  the  removal  of  a  Avedge-shaped  jiiece  of 
bone  from  the  tarsus. 


Fig.  188.  Phelps' operation  for  talipes  equino-varus,  showing  result.  (McKenzie.) 

To  these  might  be  added  the  operations  of  resection  of 
one  or  more  tarsal  bones. 

Many  plans  of  operating  upon  the  tarsus  have  been  devised 
for  the  details  of  which  the  reader  is  referred  to  the  works  by 
Young,  and  Bradford  and  Lovett. 

Tarsotomy  of  one  or  more  bones,  so  that  in  correcting  the 
deformity  the  sections  will  allow  the  foot  to  be  easily  replaced, 
has  been  of  assistance  in  certain  selected  cases. 

Tarsectomy,  as  an  operation,  presents  no  difficulty,  but 
the  results  following  it,  have  not,  as  a  rule,  been  satisfactory. 
This  is  undoubtedlv  due  to    the    clinical    fact    that   a   tarsal 
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bone  is  very  slow  to  recover  after  having  been  severely  dis- 
turbed by  traumatism  and  inflammation. 

Resection  of  the  astragalus — Astragalectomy  (Lund's  Opera- 
tion), This  operation,  from  all  reports,  would  seem  to  have 
a  clinical  advantage  over  all  others  for  severe  equino- varus. 
Even  this  operation,  should  not  be  performed  if  the  other  and 
more  conservative  means  of  treatment  will  reduce  the  de- 
formity. 

Tubby  describes  the  operation  as  follows :  "  An  incision 
is  made  into  the  bone,  from  the  tip  of  the  external  malleolus 
downwards  and  forwards,  passing  between  the  peroneus  ter- 
tius  and  brevis.  After  raising  the  soft  tissues  with  an  ele- 
vator, the  ankle  and  astragalo-scaphoid  joints  are  opened. 
The  astragalus  is  then  freed  from  its  ligamentous  attachments 
and  is  removed.  If  any  difficulty  arises  in  bringing  the  foot  to 
the  right  angle,  the  anterior  extremity  of  the  os  calcis,  or  a 
piece  of  the  external  malleolus,  must  be  removed.  The 
wound  should  be  closed  entirely,  and  the  foot  put  in  plaster 
of  Paris  for  a  month,  and  then  passive  movements  employed 
so  as  to  obtain  mobility  at  the  ankle." 
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TALIPES   VALGUS. 

Definition — Morbid     Anatomy — Etiology — Diagnosis — Prognosis — Treatment — 
General,  Operative,  Mechanical. 

Talipes  valgus,  also  known  as  flat-foot  and  pes  planus, 
is  a  dropping  of  the  arch,  and  an  abduction,  or  eversion  of  the 
front  part  of  the  foot. 

The  twisting  is  at  the  medio-tarsal  joint.  The  inner  border 
of  the  foot  is  lower  and  convexed,  while  the  outer  is  con- 
cave and  in  some  cases,  the  sole  is  turned  outwards. 

Talipes  valgus,  is  often  associated  with  congenital  talipes 
calcaneus,  and  sometimes  with  the  equinus.  In  by  far  the 
greater  number  of  cases,  it  exists  simply  as  the  loss  of  the 
arch  of  the  foot,  and,  the  eversion  that  is  necessary  with  such 
a  change  in  anatomical  relationship. 

In  young  children,  talipes  valgus  can  be  very  often  no- 
ticed when  the  child  is  learning  to  walk.  The  toes  are  turned 
outward  and  there  is  no  elasticity  in  the  step.  The  deformity 
is  usually  about  the  same  degree  in  both  feet. 

In  the  adult,  the  foot  is  long  and  flat,  the  internal  mal- 
leolus is  unusually  prominent,  and,  when  standing  and  walk- 
ing, the  body  Aveight  is  largely  borne  on  the  inner  margin  of 
the  foot,  midway  between  the  heel  and  ball  of  the  great  toe. 

Inflammation  and  even  suppuration  sometimes  occur 
from  the  unnatural  pressure  at  this  point  from  walking,  thus 
giving  rise  to  a  very  unpleasant  complication.  Pain  is  often 
a  distressing  symptom.  Its  character  is  not  uniform;  at  first 
it  is  only  a  feeling  of  fatigue,  succeeded  after  a  time  by  a  dull 
aching.  After  resting  the  pain  passes  away,  but,  on  resum- 
ing the  standing  posture  it  returns.  It  is  due  to  the  stretch- 
ing of  the  ligaments,  and  to  unnatural  pressure. 


438 


TALIPES. 


The  gait  is  sIoay,  awkward  and  without  the  elastic  step  of 
health.  The  foot  is  involuntarily  kept  stiff  and  the  patient 
appears  "  wooden-footed." 

Morbid  Anatomy,  The  bones  are  altered  in  position,  but 
very  little,  if  any,  in  shape.  In  some  cases  the  head  of  the 
artragalus  and  the  scaphoid  may  be  slightly  altered  from  the 
unnatural  pressure.  In  rare  cases  the  bones  have  become 
carious  from  irritation  and  inflammation,  induced  by  walking. 


Fig.  18y.     Double  talipes  valgus. 


The  ligaments,  that  are  elongated,  are  the  internal 
lateral  ligament  of  the  ankle,  the  calcaneo-scaphoid,  astra- 
galo-scaphoid  and  the  scapho-cuneiform.  The  plantar  fascia 
also  participates  in  the  elongation. 

The  muscles  that  are  stretched,  or  paralyzed,  are  the 
til>ialis  anticus,  and  sometimes  the  tibialis  posticus  and  the 
extensor  proprius  pollicis.  The  opposing  muscles,  or  the 
shortened  ones,  are  the  peronii,  and  sometimes  tiie  extensor 
communis  digitorum. 
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In  some  cases  of  paralytic  valgus,  there  may  l)e  a  varia- 
tion from  the  above  anatomical  changes,  in  that  the  foot  may 
be  everted  without  the  arch  being  destroyed. 

Etiology.  Talipes  valgus  may  be  either  congenital  or  ac- 
quired. 

The  causes  of  congenital  valgus  must  be  traced  to  the 
embryonic  period.  Such  children  often  present  other  con- 
genital defects.  Numerous  cases  are  recorded  by  American 
and  foreign  surgeons,  of  partial  absence  of  the  fibula  with 
an  extreme  degree  of  valgus.  Any  congenital  defect  in  the 
bones  of  the  leg,  as  shortening,  or  an  anterior  curve,  will 
have  talipes  valgus  associated  with  it. 

It  has  been  observed  that  nearly  all  infants,  on  beginning 
to  stand  and  walk,  have  a  physiological  fiat-foot.  The  arch 
is  not  acquired  until  the  muscles  of  the  leg  and  foot  have 
become  developed. 

The  cases  of  acquired  talipes  valgus  probably  exceeds  in 
number  any  other  form  of  talipes.  Talipes  valgus  occurs  at 
any  period  in  life,  from  the  time  the  child  learns  to  walk,  until 
the  period  of  adolescence.  It  is  caused  by  the  weight  of  the 
body  being  borne  on  structures  Avhich  have  been  weakened  by : 

Paralysis. 

General  muscular  weakness. 

Rickets. 

Traumatism. 

Ankle-joint  disease. 

Diseases  of  the  bones  of  the  foot. 

Paralytic  talipes  valgus,  produces  the  derangement  in  the 
tension  and  nutrition  of  the  muscles.  In  some  cases  it  is 
progressive,  and  in  others,  not.  According  to  Volkmann,  the 
majority  of  these  cases  recover  from  the  paralysis,  but  the 
foot  remains  in  the  deformed  position. 

General  muscular  weakness,  arising  from  any  debilitating 
sickness,  from  over  taxation  of  the  strength  of  the  foot  in 
standing,  or  from  adolescence,  contributes  to  the  deformity. 
The  great  amount  of  work  thrown  upon  the  weakened  tissues 
causes  the  muscles  and  ligaments  to  become  relaxed  under 
the  pressure  of  the  body  weight. 
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In  rickets  there  is  a  weakness  of  the  muscles,  as  well 
as  a  disturbance  in  the  nutrition  of  the  bones.  The  deformity 
develops  from  over  pressure  on  the  weakened  structures,  and 
remains  as  a  latent  symptom  of  the  previous  disease. 

Traumatism,  such  as  Pott's  fracture,  sprains  of  the  me- 
dio-tarsal  joint,  and  burns  on  the  outside  of  the  foot  or  leg, 
often  produce  the  deformity. 


Fig.  190.    Talipes  equino-valgus. 


In  diseases  of  the  joints  and  bones  of  the  foot,  the  position 
assumed,  corresponds  to  that  of  talipes  valgus,  or  equino- 
valgus. 

Diagnosis.  Talipes  valgus  is  often  entirely  overlooked. 
The  awkward  gait,  and  inelastic  step,  should  suggest  an 
examination.  If  printers' ink  be  applied  to  the  soles,  and  the 
patient  walk  on  paper,  the  tracings  will  reveal  the  true  nature 
of  the  deformity. 

The  pain  of  flat-foot  should  not  be  mistaken  for  rheuma- 
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tism  or  govit.  A  careful  examination  will  establish  the  cause 
of  the  pain,  and  the  nature  of  the  deformity. 

Prognosis.  The  prognosis  must  necessarily  vary  with  the 
cause,  the  amount  of  deformity,  and  the  length  of  time  it  has 
existed. 

In  traumatic,  rhachitic  and  long  standing  cases,  the  prog- 
nosis is  unfavorable.     In  late  cases,  of  paralytic  origin  and 


Fig.  191.    Talipes  valgus,  or  flat-foot. 

those  arising  from  muscular  weakness,  treatment  will  do 
much  to  cure  the  deformity. 

Treatment.  Congenital  talipes  valgus  can  most  usually 
be  cured  by  manipulation.  If,  however,  there  is  some  re- 
sistance, force  may  be  applied  with  the  hands,  and  the  cor- 
rected position  of  the  foot  secured  with  bandages. 

When  children  begin  to  walk,  some  attention  should  al- 
ways be  given  to  the  management  of  the  feet.  If  valgus  is 
present,  the  heel  of  the  boot  should  be  slightly  raised  on  the 
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inner  side,  and  carried  further  forward  than  on  the  outer  side, 
so  as  to  give  support  to  the  arch  of  the  foot.  As  the  patient 
grows  older,  an  ankle,  or  leg  brace,  should  be  used  in  con- 
nection with  the  boot,  as  described  above.  In  severe  cases, 
the  brace  should  go  above  the  knee  to  the  thigh,  or  to  the 
pelvis,  to  prevent  the  patient  from  everting  the  foot. 

The  condition  giving  rise  to  talipes  valgus,  should  be  as 
speedily  removed  as  possible.  If  paralysis  is  the  cause,  it  is 
to  be  treated  in  the  same  lines  as  paralysis  elsewhere,  with 
due  attention  to  the  restoration  of  the  deformity. 


y 


Fig.  192.     Sole  plates  for  talipes  valgus. 


If  due  to  muscular  weakness,  the  body  muscles  should 
be  strengthened  by  all  conservative  means  of  treatment  at 
hand.  If  due  to  rickets,  constitutional  remedies  and  support 
to  the  arch  of  the  foot  should  be  employed. 

In  inflammation  from  traumatism,  and  joint  affection,  the 
treatment  should  consist  of  proper  support  until  the  disease 
is  cured ;  afterwards  the  treatment  is  the  same  as  in  other 
severe  cases  of  talipes  valgus. 

As  a  rule  valgus  can  be  reduced  by  manipulation  and 
without  any  operation.  However,  some  severe  cases  may  be 
met  with  where  the  deformity  will  be  found  to  be  extremely 
difriciilt  to  reduce;  here  an  operation  is  demanded. 
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Tenotomy  of  the  peroneal  tendons,  is  acc'onn)lishe(l  by 
pvincturing  the  skin  behind  the  external  malleolus,  and  by 
introducing  a  blunt  pointed  tenotome  between  the  tendons 
and  the  bone,  and  cutting  toward  the  skin,  care  being  taken 
not  to  enlarge  the  skin  opening.  The  proper  division  is  evi- 
denced by  a  giving  way,  as  the  assistant  makes  traction  on 
the  tendons  by  inverting  the  foot. 

At  the  time  of  the  operation,  some  force  may  be  necessary 
to  mould  the  foot  into  the  normal  shape.  An  attempt  should 
be  made  to  force  the  arch  and  bring  the  ball  of  the  foot  nearer 
the  heel.  Plaster  of  Paris  can  be  applied  to  secure  what  is 
gained  by  the  operation,  until  the  sensitiveness  disapi:>ears, 
so  that  the  patient  can  wear  properly  fitting  shoes  and  sup- 
ports. 

Supp07'ts  for  talipes  valgus,  have  been  devised  in  many 
forms.  They  are  to  be  worn  in  the  shoe,  in  such  a  way,  that 
they  support  the  arch  and  retain  the  natural  shape  of  the 
foot.  Probably  a  modification  of  Whitman's  valgus  sole  plate 
will  give  the  best  satisfaction  when  well  adjusted  in  the  shoe. 
The  valgus  sole  plates  are  made  as  follows : 
The  flat-foot,  is  by  manipulation  replaced  as  far  as  pos- 
sible toward  the  normal  position.  The  foot  being  at  right 
angles  to  the  leg,  a  plaster  cast  is  taken,  on  which  the  lines 
of  the  plane  are  drawn.  The  point  A  is  made  beneath  the 
ball  of  the  great  toe,  just  short  of  the  bearing  center.  B  at 
the  heel,  C  just  above  the  head  of  the  astragalus,  and  D  on  the 
outer  aspect  of  the  foot. 

The  plate  should  be  accurately  moulded  in  the  cast,  and 
its  margin  represented  by  a  line  A,  B,  C,  D,  so  that  it  Avill  fit 
the  contour  of  the  sole,  with  the  arch  raised.  Aluminum  is 
a  convenient  material  for  the  plate.  It  should  be  worn  in- 
side of  the  shoe  for  a  long  time,  until  the  correction  has  pro- 
duced a  permanent  cure. 
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TALIPES   CAVUS. 

Definition — Etiology — Artificial  Talipes  Cavus — Morbid  Anatomy — Diagnosis — 
Prognosis — Treatment — Mechanical,  Operative. 

Talipes  cavus,  or  pes  cavus,  consists  of  an  elevation  of 
the  arch  of  the  foot.  The  convexity  of  the  longitudinal  arch 
is  increased  and  the  dorsal  surface  is  correspondingly  con- 
vexed. 

According  to  Fisher,  the  term  talipes  arcuatus  is  applied  to 
this  raising  of  the  arch  of  the  foot,  when  the  heel  and  the  balls 
of  the  toes  are  in  a  horizontal  plane.  If  the  balls  of  the  toes 
fall  below  the  level  of  the  heel,  then,  talipes  jplantaris  is  present. 
This  will  depend  principally  upon  the  length  of  the  tendo 
Achillis,  and  should  be  considered  as  talipes  equinus  in- 
stead of  plantaris. 

Talipes  cavus,  is  applied  to  any  state  of  the  foot  in  which 
the  arch  is  increased.  It  may  be  either  congenital  or  acquired. 
It  may  exist  as  a  single  deformity,  or  it  may  be  associated  with 
talipes  equinus,  talipes  equino- varus  or  talipes  calcaneus. 
Nearly  every  case  of  talipes  equino-varus,  has,  associated 
with  it,  the  cavus.  The  same  causes  that  may  exist  to  pro- 
duce the  talipes  equinus,  talipes  equino-varus,  or  the  talipes 
calcaneus,  are  exerted  on  the  muscles  which  have  their  in- 
sertion in  the  sole  of  the  foot,  to  produce  the  talipes  cavus. 
Cases  that  are  recovering  from  infantile  paralysis,  with  de- 
formity of  the  feet,  invariably  have  talipes  cavus. 

Artificial  talipes  cavus,  or  calcaneo-cavus,  is  found  in  the 
deformed  feet  of  Chinese  women.  The  deformity  is  effected 
in  early  life — about  the  fifth  year,  by  an  ingenious  method  of 
foot-binding.  According  to  Dr.  Robert  P.  Harris,  the  foot  is 
narrowed  by  bending  the  four  small  toes  under  the  foot,  and 
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the  tarsal  bones  are  forced  together  on  the  plantar  surface  and 
subjected  to  contmuous  pressure.  Then  the  os  calcis,  and 
the  astragalus,  are  forced  downward  until  the  heel  is  vertical 
and  its  bones  are  on  a  line  with  those  of  the  leg. 

Doubtless,  shoes-  with  high  heels  under  the  hollow  of  the 
foot,  worn  by  some  fashionable  young  ladies  and  dancing 
girls  of  this  country,  have  a  tendency  to  produce  talipes  cavus. 
This  is  especially  true  of  the  razor  or  needle-toed  shoe,  in 
which  the  toes  are  crowded,  or  are  rolled  under  the  sole  of  the 
foot. 

Mofbid  Anatomy,  The  change  in  structure  is  chiefly  in 
the  shortening  of  the  plantar  fascia.  In  the  great  majority  of 
cases,  the  bones  are  not  much  affected.  The  muscles  in  the 
sole  are  contracted,  but  not  structurely  shortened.  In  some 
cases,  there  is  unnatural  pressure  upon  the  nerves,  giving 
rise  to  "  painful  cavus,"  or  tarsalgia.  In  severe  cases,  cal- 
luses and  corns,  which  form  at  the  points  of  pressure  from 
walking,  occasion  great  pain. 

The  diagnosis  of  talipes  cavus  is  evident. 

The  prognosis  is  excellent  in  the  congenital  cases,  and 
even  in  the  long  standing  cases,  the  deformity  may  be  relieved 
by  appropriate  measures. 

Treatment  Relief  from  the  milder  forms  of  talipes  cavus, 
may  be  accomplished  by  extension,  with  a  talipes  equinus 
shoe.  Considerable  relaxation  of  the  plantar  structures  may 
be  produced  by  soaking  the  foot  in  hot  water,  or  by  the  use  of 
electricity. 

Division  of  the  plantar  fascia.  The  resisting  cases  de- 
mand operative  interference  for  the  purpose  of  lengthening 
the  plantar  structures.  The  tight  bands  may  be  easily  felt 
by  passing  the  edge  of  the  finger  nail  across  the  sole,  while 
the  tissues  are  made  tense  by  stretching  the  foot. 

The  point  at  which  to  enter  the  tenotome,  is  on  the  inside 
of  the  foot,  one-third  nearer  the  attachment  to  the  os  calcis, 
than  to  the  roots  of  the  toes.  The  assistant  fixes  the  heel 
with  one  hand,  and  grasps  the  ball  of  the  great  toe  with  the 
other,  relaxing  the  tissues,  Avhile  the  tenotome  is  introduced. 
The  knife  being  inserted,  is  passed  across  the  foot,  close  to 
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the  skin,  and  turned  with  its  cutting  edge  toward  the  hones. 
The  assistant  then  makes  the  tissues  tense,  and,  by  a  saw- 
ing motion  the  rigid  bands  of  fascia  are  divided. 

A  practical  })oint,  is  that  after  the  division  of  the  superfi- 
cial bands,  as  the  extension  is  made,  deeper  ones  will  come 
into  prominence  and  necessitate  wider  section  than  at  first 
seemed  necessary.  If  any  contracted  fascia  is  present  on 
the  inner  border  of  the  foot,  it  can  be  relieved  by  a  section 
made  from  the  same  skin  puncture. 

As  the  resisting  bands  are  divided,  the  foot  can  be  felt  to 
give  away  towards  a  normal  shape.  In  severe  cases,  moder- 
ate force  may  be  used  to  assist  in  reducing  the  deformity. 

The  small  wound  is  then  dressed  with  gauze,  and  a  plaster 
bandage  applied,  as  suggested  for  talipes  equino-varus. 

If  the  patient  suffers  pain,  on  attempting  to  walk  in  one 
or  two  weeks  after  the  operation,  he  shovdd  remain  quiet  for  a 
longer  time,  or  at  least  begin  exercising  very  gradually.  The 
pain  is  from  unaccustomed  pressure,  and  wall  pass  away  in 
time.  Tubby  says  the  less  the  foot  is  stretched,  for  the  first 
fourteen  days,  the  less  will  be  the  pain. 


SECTION  VIM. 
AFFECTIONS  OF  THE  TOES  AND  FINGERS. 


CHAPTER    I. 


METATARSALGIA. 
Definition — Etiology — Symptoms — Diagnosis — Prognosis — Treatment. 

Metatarsalgia  (Morton's  disease)  is  a  painful  affection, 
chiefly  situated  in  the  anterior  part  of  the  foot.  The  pain  is 
neuralgic  in  character,  in  some  cases  intensely  acute,  and  in 
others  it  is  a  dull  ache. 

Etiology.  The  immediate  cause  is  pressure  on  the  nerves 
at  the  heads  of  the  metatarsal  bones.  In  some  instances,  it 
occurs  after  long  standing  and  walking,  especially  while 
wearing  narrow  shoes. 

The  disease  may  follow  some  protracted  illness,  such  as 
typhoid  fever  or  rheumatism.  A  govity  or  rheumatic  diathesis 
may  play  an  important  role  in  the  production  of  the  disease. 

Symptoms.  The  principal  symptom  is  the  pain  complained 
of  by  the  patient.  Frequently  it  is  intense  and  paroxysmal, 
and  walking  is  prevented.  The  pain  starts  from  the  head  of 
the  third  and  fourth  metatarsal  bones  and  is  reflected  up  the 
limb.  In  some  cases  the  pain  is  increased  by  exercising, 
while  in  others  it  is  greatest  when  the  shoe  is  removed  and  the 
foot  is  at  rest.  The  patient  has  a  constant  desire  to  remove 
the  shoe  and  hold  the  front  part  of  the  foot  firmly  with  the 
hand. 

Deep  tenderness  can  be  elicited,  about  the  heads  of  the 
third  and  fourth  metatarsal  bones.  If  careful  comparison  is 
made  between  the  two  feet,  the  diseased  one  is  often  found  to 
be  slightly  wider  across  the  ball  of  the  foot.  The  arch  may 
be  raised  slightly  above  the  other,  giving  the  foot  a  limited 
tendency  toward  talipes  cavus. 

Diagnosis.  The  symptoms  and  history  in  connection 
with  an  examination,  should  be  carefully  detailed.     In  so  do- 
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ing  a  diagnosis  can  be  made.  Some  cases  might  be  mistaken 
for  rheumatism,  unless  the  symptom  of  each  affection  are 
kept  well  in  mind.  The  pain  accompanying  flat-foot  need  not 
be  mistaken  for  metatarsalgia,  as  in  the  former  trouble,  the 
observance  of  the  deformity  will  make  the  diagnosis  clear. 

Prognosis.  In  all  cases  the  prognosis  should  be  guarded. 
Generally  speaking  the  disease  is  a  tedious  one.  Even  under 
treatment  and  complete  rest,  the  pain  may  be  annoying  for 
sometime. 

Treatment.  The  acute  attacks  of  pain  can  be  relieved  by 
soaking  the  foot  in  hot  salt  water.  The  pressure  from  a 
moderately  snug  bandage  gives  relief  in  some  cases.  The 
application  of  dressings,  wet  with  some  anodyne  lotion,  held 
in  place  by  a  snug  bandage  has  been  found  to  be  beneficial. 

In  all  cases  where  a  cure  is  desired,  complete  rest  from 
walking  must  be  secured.  In  two  or  three  weeks,  the  patient 
may  be  allowed  to  walk  some,  and  the  best  boot  that  can  be 
worn  for  this  trouble,  is  one  with  a  heavy  sole.  At  the  balls 
of  the  toes,  the  boot  should  be  wide  enough  to  allow  the  foot 
a  natural  amount  of  room. 

In  severe  and  long  continued  cases,  which  will  not  yield 
to  ordinary  treatment,  Morton  advises,  the  resection  of  the 
head  of  the  fourth  metatarsal  bone.  In  these  cases  it  is  best 
to  cut  through  the  sole  of  the  foot,  to  the  head  of  the  metatar- 
sal bone,  which  seems  to  be  most  prominent  and  the  most 
sensitive.  The  excision  of  the  head  of  that  bone  will  relieve 
the  pressure  from  the  nerve  and  after  a  time  a  complete  cure 
will  result. 


CHAPTEU    II. 


HALUX. 


Halux  Valgus — Definition  —  Etiology  —  Symptoms  — Treatment  —  Preventive, 
Operative  ;  Halux  Varus — Definition. 

Halux  Valgus  is  an  abduction  of  the  great  toe,  and  the 
foot  at  its  metatarso-phalangeal  articulation  is  somewhat 
Avidened.  The  principal  feature  in  the  deformity  is  the  promi- 
nence at  the  first  metatarso-phalangeal  articulation.  The 
bones  at  this  joint  become  enlarged,  and  between  them  and 
the  skin  is  often  an  inflammed  bursa,  or  bunion. 

Halux  valgus  is  due  largely  to  the  wearing  of  badly  fitting 
boots.  It  is  not  so  often  due  to  tight-fitting  boots,  as  it  is  to 
those  which  are  too  short  or  those  which  being  narrow 
pointed,  crowd  the  great  toe  into  the  jjosition  of  halux 
valgus. 

The  observation  of  surgeons  and  anthropologists,  shows 
that  in  persons  who  go  bare  footed  constantly,  the  great  toe 
and  inner  border  of  the  foot  form  nearly  a  straight  line.  Halux 
valgus  is  an  acquired  deformity,  that  arises  from  the  wearing 
of  boots.  It  is  exaggerated  by  the  demands  of  fashion,  or  by 
the  carelessness  of  parents  who  do  not  see  to  it,  that  their 
children  wear  shoes  that  admit  of  sufficient  room  for  the 
toes. 

Symptoms.  In  most  people,  some  displacement  of  the 
great  toe  is  present,  but  it  is  usually  not  enough  to  cause 
pain.  In  halux  valgus,  it  is  the  pain  and  soreness  of  the  part 
that  the  patient  will  complain  of,  and,  when  his  tolerance  be- 
comes exhausted,  he  seeks  the  advise  of  the  surgeon. 

The  history  of  long  standing  difficulty,  the  altered  direc- 
tion of  the  great  toe,  the  presence  of  inflammation,  and,  per- 
haps a  fluctuating  bunion  with  corns  over  the  prominences  of 
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the  bones,  mark  the  clinical  picture.     Halux  valgus  is  often 
associated  with  talipes  valgus. 

The  patient's  gait  is  altered  by  the  weak  and  sensitive 
feet,  and  in  severe  and  long  standing  cases,  the  suffering  is 
intense.  Cellulitis,  suppuration  and  in  some  cases  an  osteitis 
are  distressing  complications. 


Fig.  193.    Double  halux  valgus  and  flat-foot. 

Treatment.  In  selecting  boots  for  cases  of  halux  A^algus, 
or  for  any  foot  whether  deformed  or  not,  the  physiological  shape 
of  the  foot  must  be  kept  in  mind,  and  the  shape  of  the  boot 
selected  accordingly.  In  these  days,  of  needle-toed  boots, 
care  must  be  taken  that  the  toe  of  the  boot  is  in  nearly  a 
straight  line  with  the  inner  border  of  the  foot.  A  boot  thus 
shaped  and  permitting  of  plenty  of  room  for  all  the  toes,  with 
the  instep  fitting  snugly,  is  the  proper  one  to  select. 
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In  cases  of  haliix  valgus,  it  is  well  to  draw  an  outline  of 
the  sole  he  should  wear,  so  that  it  may  be  taken  to  the  boot 
maker,  as  an  assistance  in  shaping  the  boot. 

The  sole  of  the  boot,  under  the  metatarso-phalangeal  artic- 
ulation, should  be  as  broad  as  the  sole  of  the  foot,  when  the 


Fig.  194.    Skiagraph  of  double  halux  valgus. 

weight  of  the  body  is  being  borne  upon  it.  If  deformity  or 
sensitiveness  be  present  at  the  bunion-joint,  the  upper  leather 
should  be  blocked  out,  so  as  to  give  ample  room  at  that  point; 
all  the  lateral  pressure  on  the  foot  should  be  borne  posterior 
to  the  metatarso-phalangeal  articulation. 

Boots   worn   that   are   fitted   on   this   jDlan,   together   with 
moulding  the  foot — pulling  the  great  toe  inward,   night  and 
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morning,  Avill  correct  halux  valgus  in  time.  In  some  cases 
this  plan  has  been  supplemented  by  the  wearing  of  a  tape 
around  the  great  toe,  on  the  inside  of  the  foot  to  the  ankle,  in 
such  a  way  that  it  draws  the  toe  inward. 

When  the  bursa  is  large  and  painful,  and  subject  to  re- 
curring attacks  of  inflammation,  operative  procedure  be- 
comes necessary. 

Under  anaesthesia  a  linear  incision  should  be  made  and 
the  bunion  dissected  out.  If  the  joint  should  be  prominent, 
the  incision  is  carried  to  the  bone  and  after  the  soft  parts  are 
pushed  away  with  a  periosteotome,  bone  force23s  can  be  used 
to  cut  away  the  head  of  the  first  metatarsus,  and  the  base  of 
the  first  phalanx. 

Under  aseptic  precaution,  the  wound  heals  readily  and 
the  toe  assumes  a  natural  position. 

In  mild  cases  the  cure  of  sensitive  bunions  maybe  effected 
by  the  wearing  of  suitable  boots,  and  the  application  of  ano- 
dine  lotions,  or  ointments.  Hot  boracic  acid  fomentations 
may  be  applied  with  benefit. 

Halux  Varus  is  a  deformity  where  the  great  toe  is  diverted 
iuAvard.  This  deformity  is  usually  congenital  and  is  most 
often  met  with  as  a  complication  of  talipes  equino-varus. 
The  treatment  consists  of  manipulations  and  the  use  of  a 
splint,  or  a  shoe  to  press  the  toe  outwards. 


CFTAPTER    III. 


HAMMER  TOE. 
Definition— Complications — Etiology — Treatment — Preventive — Operative. 

Hammer  toe  is  a  plantar  flexion  of  one  or  more  toes.  It  is 
usually  the  second,  while  the  third  toe  rides  over  it  and  as- 
sists in  further  flexion.  The  places  on  the  toes  subjected  to 
pressure  and  friction,  from  the  boot,  are  usually  rendered  sen- 
sitive by  the  presence  of  corns. 

The  hammer  toe  may  be  either  congenital  or  acquired; 
when  congenital,  the  second  toe  is  the  one  that  is  affected, 
and  it  usually  exists  in  both  feet. 

In  the  acquired  cases,  hammer  toe  is  often  associated 
with  halux  valgus.  As  the  displacement  of  the  great  toe  per- 
sists, it  rides  over  the  second  toe,  and  the  third,  fourth  and 
fifth  are  crowded  inward.  In  some  cases,  the  fourth  and  fifth 
toes  are  flexed,  giving  the  appearance  of  being  rolled  under 
the  foot. 

Acquired  hammer  toe  is  caused  by  wearing  boots  in  which 
too  great  pressure  is  made  on  the  toes.  The  same  remarks 
already  made  in  connection  with  the  etiology  of  halux  valgus 
will  apply  in  hammer  toe. 

Tfeatment.  In  slight  cases  the  same  attention  should  be 
given  to  the  proper  fitting  of  the  boots  as  in  halux  valgus. 
Moulding  of  the  toes  will  assist,  and  it  is  well  to  have  the  pa- 
tient wear  some  form  of  splint  at  night,  that  will  retain  the 
toes  in  a  corrected  position. 

In  cases  of  medium  severity,  some  plan  of  operative  treat- 
ment is  necessary  in  order  to  correct  the  deformity.  In  some 
cases,  the  forcible  reduction  Avith  the  fingers,  under  an 
anaesthetic,  may  be  successful. 

In  the  more  severe  cases,  the  division  of  the  flexor  tendon 
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and  the  contracted  fascia,  is  necessary.  This  is  best  done 
through  a  longitudinal  incision  on  the  under  surface  of  the 
toe,  near  its  base.  All  contracted  tissue  should  be  severed, 
so  as  to  allow  the  toes  to  be  freely  extended.  The  Avound  is 
then  closed,  antiseptic  dressing  applied  and  the  toes  held  in 
the  corrected  position  by  splints,  or  a  plaster  bandage. 

At  the  time  of  the  operation,  the  corns  should  receive 
such  treatment,  as  is  liable  to  hasten  their  cure  while  the 
patient  is  confined  following  the  operation.  The  hypertro- 
phied  and  hardened  epidermal  scales  should  be  removed,  and 
a  soft  dressing  applied. 

After  the  operation,  when  the  patient  is  permitted  to  walk, 
the  same  attention  as  has  already  been  detailed  in  regard  to 
proper  foot  wear,  must  be  persisted  in,  in  order  to  prevent  a 
recurrence  of  the  deformitv. 


CRAPTER    IV. 


CONTRACTION  OF  THE  FINGERS. 

Definition — Etiology — Traumatic,  Paralytic,  Diipuytren's  Contraction;  Morbid 
Anatomy — Prognosis — ^Diagnosis— Treatment — Expectant,  Operative. 

Contraction  of  the  fingers,  is  a  prominent  flexion  of  the 
fingers  which  is  usually  most  marked  at  the  second  phalan- 
geal articulation. 

It  may  be  either  congenital  or  acquired.  The  congenital 
form  is  quite  rare,  but  is  seen  occasionally,  and  when  present, 
is  frequently  associated  with  congenital  hammer  toe.  Gen- 
erally, the  flexion  is  limited  to  the  little  finger,  but  at  times 
the  ring  finger,  and  even  all  the  fingers  may  be  contracted. 

The  acquired  form  is  quite  common.  It  is  most  often  seen 
as  a  flexion  of  the  ring  and  little  fingers.  The  flexion  varies, 
however.  Sometimes  the  little  finger  shows  the  greatest  con- 
traction, and  again  the  ring  finger  may  present  the  most 
marked  deformity,  while  occasionally  the  middle  finger  is  most 
affected.  In  this,  there  is  a  variation  according  to  the  cause. 
Likewise  the  deformity  may  be  present  in  one  hand  or  in  both. 

Etiology,  The  congenital  form  is  caused  by  an  error  in 
development.     The  acquired  form  is  of  three  classes: 

1.  Contractions  caused  by  local  inflammation. 

2.  Contractions  caused  by  paralytic  affections. 

3.  Contractions  caused  by  an  affection  of  the  palmar 
fascia.     (Dupuytren's  Contraction.) 

1.  Inflammation  involving  the  bones,  muscles,  fascia  or 
skin,  frequently  produces  a  permanent  shortening  of  the  soft 
parts,  and  a  deformity  of  the  fingers  remains. 

In  burns,  abscesses,  lacerated  and  contused  wounds,  and 
sometimes  fractures,  where  considerable  tissue  is  involved  in 
an  inflammatory  process,  resulting  in  cicatrization,  the  fin- 
gers become  permanently  contracted. 
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Sometimes,  after  deep  felons,  where  the  tendon  sheath 
has  been  widely  opened,  the  tendon  becomes  contracted.  Con- 
traction of  the  flexor  tendon  occurs  in  cases  where  there  has 
been  a  complete  division  of  the  extensors  of  the  fingers. 

2.  In  nearly  every  case  of  paralysis,  where  the  upper  ex- 
tremity is  involved  a  more  or  less  prominent  contraction  of 
the  fingers  occurs,  especially,  when  the  patient  is  making  a 
partial  recovery  from  the  paralysis.  It  is  most  noticeable  in 
cases  of  infantile  paralysis. 

Other  conditions  of  the  nervous  system,  such  as  the 
spasms  of  tetanus,  tetany  or  chorea,  sometimes  produce  a 
mild  form  of  finger  contraction. 


Fig.  195.    Paralytic  contraction  of  the  hand  and  fingers. 

Contraction  from  chronic  rheumatic  arthritis  will  not  be 
considered  here. 

3.  Dupuytren's  contraction  is  a  flexion  of  one  or  more 
fingers  due  to  a  contraction  of  the  palmar  fascia,  and  its 
digital  prolongations.  The  deformity  is  one  that  comes  on  in 
middle  or  late  life.  The  principal  theories  that  have  been 
advanced  for  the  causation,  are  as  follows : 

1.  Traumatism,  such  as  brviises  received  on  the  palms. 
(Dupuytren.) 

2.  Gout  and  rheumatism.     (x\dams.) 

3.  Syphilis.     (Ricord,  Ricket.) 

4.  Nervous  origin.     (Abbe.) 

5.  Bacterial  origin.     (Anderson.) 

Until  some  of  these  can  be  substantiated,  we  must  fall 
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back  on  the  following  as  causal  factors.  In  a  patient  whose 
neurotic  condition  arises  from  hereditary  or  acquired  gout, 
slight  causes  are  sufficient  to  start  Dupuytren's  contraction; 
and  such  causes  are  to  be  found  in  traumatisms,  either  single 
or  frequently  repeated.     (Tubby.) 

Morbid  Anatomy.  The  morbid  changes  in  cases  resulting 
from  local  inflammation,  will  depend  upon  the  character  of 
the  original  disease. 


Fig.  196.    Dissection  of  Dupuytren's  contraction. 

If  the  inflammation  involves  the  bone  and  the  sheath  of 
the  tendon,  either  in  the  hand  or  the  forearm,  the  contraction 
may  be  due  to  the  shortened  tendon;  Avhile  if  there  Avas  an 
open  wound  that  healed  by  granulation,  the  cicatricial  con- 
traction, would  involve  the  skin  and  fascia  as  well. 

In  paralytic  contraction,  there  is  generally  only  a  shorten- 
ing of  the  flexor  tendons.  In  any  form  of  contraction,  how- 
ever, as  time  advances  with  the  extremity  in  a  flexed  position, 
there  is,  at  least,  a  tendency  in  all  the  soft  parts  to  be  ad- 
justed to  the  length  corresponding  to  Avhich  they  are  used. 
The  bones  do  not,  as  a  rule,  become  changed. 
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In  Dupuytren's  contraction,  there  is  a  general  hyper- 
plasia of  one  or  more  bands,  followed  by  contraction.  In 
some  cases  the  deposits  appear  to  be  local,  and  to  affect  the 
fascia  in  the  form  of  small  fibromata.  The  skin,  being  united 
with  the  fascia,  must  accompany  it  in  any  change  in  length. 
The  fat  in  the  palm  disappears,  so  that  the  fibromatous  nodules 
may  be  plainly  detected. 

At  first  there  is  a  slight  deposit  and  only  a  feeling  of  tight- 
ness of  the  fingers.  There  is  often  considerable  neuralgic 
pain.  The  affection  may  progress  rapidly,  or  slowly.  In 
some  cases,  the  tip  of  the  finger  has  been  two  years  in  being 
drawn  down  to  touch  the  palm.     (Adams.) 

Prognosis.  Inflammatory  contractions  usually  remain. 
Paralytic  contractions  usually  improve  with  the  improve- 
ment of  the  paralysis.  Dupuytren's  contraction  is  usually 
progressive.  In  time,  the  fourth  and  fifth  fingers  become 
firmly  flexed  against  the  palm  of  the  hand. 

Diagnosis,  A  careful  examination  will  usually  determine 
the  nature  of  the  contraction.  Inflammatory  contraction,  is 
evident  from  the  scar  and  the  history.  The  paralytic  form, 
from  the  paralysis  being  present  elsewhere.  Dupuytren's  con- 
traction, from  its  location,  and  the  presence  of  the  fibromata. 

They  can  be  distinguished  from  rheumatic  contractions 
by  the  evidence  of  rheumatic  deposits  in  joints  elsewhere 
than  in  the  fingers. 

Treatment.  The  expectant  treatment  should  be  followed 
in  all  cases  at  the  beginning  of  the  contraction.  Many  times, 
the  deformity  may  be  averted  by  careful  attention  and  proper 
dressings  at  the  beginning.  This  is  especially  true  of  con- 
tractions arising  from  inflammatory  conditions. 

In  the  treatment  of  all  acute  affections  of  the  hands  and 
forearm,  the  fingers  should  be  kept  in  the  extended  position, 
particularly  where  there  is  a  tendency  toward  contraction. 

If  the  deformity  is  mild,  a  vigorous  application  of  massage 
and  electricity  may  be  of  great  value  in  loosening  adhesions 
and  l)ringing  the  muscles  into  an  active  condition. 

Congenital  cases,  if  treated  early,  will  generally  yield  to 
til  is    plan    of   treatment.     The    same   i)]an    is   of   the   greatest 
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value  in  all  cases  of  paralytic  contraction.  It  should  be  ad- 
ministered regularly  and  methodically,  and  followed  up  for  a 
long  time. 

In  Dupuytren's  contraction,  the  plan  is  to  use  a  mild 
means  of  treatment,  such  as  massage,  rubbing  and  splints, 
to  keep  the  fingers  straight  as  long  as  possible.  The  per- 
manent contraction  may  be  considerably  delayed  by  this 
means.  Where  the  affection  is  at  all  marked,  mechanical 
extension,  if  used,  will  only  be  painful  and  unsuccessful.  The 


Fig.  197.    Dupuytren's  contraction  of  the  fingers. 

only  available  curative  measure,  is  an  operation  upon  the 
fascia. 

Opefative  Treatment.  When  cases  are  of  long  standing, 
and  the  deformity  is  marked,  operative  treatment  is  the  only 
effectual  method  of  its  reduction.  This  may  be  by  either  the 
subcutaneous  or  open  method.  The  method  to  be  chosen 
will  depend  somewhat  upon  the  nature  of  the  contraction. 

Contractions  containing  scar  tissue,  Avhich  involve  the 
skin  and  fascia,  must  be  carefully  lengthened  by  the  open 
method.     The  same  method  of  operating  should  be  adopted, 
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where  the  contraction  mvolves  the  flexors  of  the  fingers.  The 
plan  to  persue  is  that  of  tendon  lengthening,  instead  of  simple 
tendon  division. 

Tendon  lengthening  is  performed  by  cutting  and  splitting 
the  tendon,  in  such  a  Avay,  that  it  may  be  lengthened  and  re- 
paired, by  suturing  the  fibers  of  the  tendon  and  its  sheath, 
leaving  it  of  a  sufficient  length  to  allow  extension,  (See  Sec. 
II,  Chap.  XIII.) 

The  point  to  be  selected  for  the  incision  is  usually  the  lo- 
cation for  the  cicatrix.  Where  the  long  flexors  are  involved, 
some  preference  is  given  to  an  incision  above  the  annular 
ligament. 

All  adhesions  should  be  carefully  separated  and  the  fin- 
gers extended,  and,  if  possible,  the  wound  should  be  closed,  so 
as  to  secure  union  by  first  intention. 

Subcutaneous  tenotomy,  performed  by  the  writer  on  the 
flexors  of  the  hands,  has  not  been  followed  by  the  patient 
regaining  normal  usefvilness  of  the  fingers.  Strict  asepsis 
must  be  enforced  in  all  these  operations. 

Dupuytren's  contraction  of  the  fingers,  may  be  relieved 
by  either  the  subcutaneous  or  open  method.  In  the  svibcuta- 
neous  method,  numerous  punctures  must  be  made,  in  order 
that  the  resisting  fascia,  with  its  digital  j)rolongations,  may 
be  sufficiently  divided  to  allow  the  deformity  to  be  thoroughly 
corrected. 

The  first  puncture,  may  be  made  in  the  palm  a  little 
above  the  transverse  crease.  The  second  puncture,  should 
divide  the  same  cord  a  little  farther  toward  the  fingers ;  the 
third  and  fourth  to  divide  the  lateral  bands  which  pass  to  the 
fingers.  In  this  way  twenty  or  thirty  punctures  may  need  to 
be  made.     (Adams.) 

It  is  best  to  use  a  sharp  pointed  tenotome,  to  make  the 
punctures  in  the  skin,  and  then  to  introduce  a  blunt  pointed 
tenatome. 

The  nerves  and  arteries  are  to  be  avoided,  as  far  as  pos- 
sible. In  some  cases  the  deformity  cannot  be  reduced  with- 
out tearing  the  skin.  If  the  fascia,  is  well  divided,  the 
skin  will  lengthen  by  subsequent  manipulations. 
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General  ana?stliesia  is  not  necessary,  as  two  or  three  drops 
of  a  two  per  cent  solution  of  cocaine,  injected  into  the  skin 
at  each  point  of  pnnctvire,  will  be  all  that  is  needed. 

Many  operators  prefer  an  open  incision.  To  this  there  is 
no  objection,  as  it  brings  into  plain  view  the  structures  need- 
ing division. 

Dupuytren's  method  was  to  make  two  or  three  transverse 
incisions  through  the  skin  and  fascia.  Goyrand  made  a 
longitudinal  incision  over  the  drawn  bands.  Ricket  modi- 
fied the  longitudinal  incision  by  making  a  nvimber  of  short 
transverse  incisions  at  the  end  of  the  long  one.  Burch,  dis- 
sected up  a  triangular  flap  with  its  base  at  the  transverse 
crease. 

It  is  not  necessary  to  remove  any  of  the  tissue  from  the 
palm.  When  convenient,  it  is  best  to  close  the  wounds  in  the 
skin  by  sutures.  The  hand  should  be  dressed  with  the  fin- 
gers comfortably  extended.  If  the  operation  has  been  well 
done,  there  will  be  no  trouble  in  gradually  extending  the 
fingers,  even  if  at  first  the  skin  will  not  allow  them  to  be 
straightened.  No  rough  manipulation  should  be  attempted. 
In  a  week  or  ten  days,  passive  motion  should  be  commenced, 
and  be  continued  at  times  for  some  months.  After  such 
treatment,  a  relapse  is  not  likely  to  occur. 


SECTION  IX. 
HERNIA. 

BY 

EDWIN  YOUNKIN,  M.  D., 

PROFESSOBi^OrcSURGERTElNtTHE  AMERICAN  MEDICAL  COLLEGE, 
ST.  LOUIS,  MO. 


CHAPTER     I. 


GENERAL  CONSIDERATION  OF  HERNIA. 

Definition— Importance     of    tiie    Subject — Frequency — Varieties — Etiology — 
Predisposing  Causes,  Exciting  Causes;  The  Hernial  Sac 

By  the  term  hernia  is  meant  the  protrusion  of  any  viscus 
from  its  proper  cavity,  through  a  congenital  or  an  acquired 
opening  in  the  walls  of  the  cavity. 

The  term  must  be  qualified  to  denote  the  cavity  involved 
as  we  may  have  to  deal  with  hernia  cerebri,  hernia  testis, 
hernia  abdominalis,  etc. 

When  the  term  hernia  is  used  alone  it  is  commonly  un- 
derstood to  imply  the  protrusion  of  some  organ  from  the  ab- 
dominal cavity.  This  may,  therefore,  be  regarded  as  the  con- 
ventional use  of  the  term. 

Importance  of  the  subject.  Of  all  the  surgical  diseases  to 
which  the  hviman  body  is  liable,  there  are  none  demanding  a 
larger  share  of  anatomical  knowledge,  greater  promptitude, 
skill  and  dexterity  in  the  performance  of  an  operation,  when 
it  is  rendered  necessary  by  a  defeat  of  the  lesser  means  em- 
ployed for  its  reduction.  Often  the  fate  of  a  patient  is  decided 
almost  upon  an  instant,  and  a  short  delay  may  prove  disas- 
trous. 

Freqiiency  of  Hernia.  Hernia  occurs  much  more  frequently 
than  is  commonly  supposed.  Malgaigne's  estimate  was  that 
one  male  in  every  thirteen  had  hernia,  and  one  female  in 
every  fifty-two.  This  estimate  is  perhaps  a  liberal  one,  but 
it  is  not  very  far  from  the  trvith,  both  as  to  number  and  pro- 
portionate frequency  among  the  sexes. 

The  abdomen  is  particularly  liable  to  hernia  on  account  of 
the  movable  state  of  its  viscera,  and  of  its  natural  openings  for 
the    passage    of  blood   vessels.      Its    apertures    are  often  de- 
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ficient  in  structure  and  the  omentum,  mesentery,  and  bowels 
are  subject  to  great  changes  m  bulk. 

Hernia  may  be  either  congenital  or  acquired.  In  the  con- 
genital variety  the  condition  exists  by  virtue  of  developmental 
defects  at  birth.  The  contents  of  the  hernia  may  not  present 
in  the  sac  until  after  birth,  but  the  openings  may  be  deficient 
in  structure,  so  that  the  condition  affords  a  ready  means  for 
the  passage  of  the  viscera. 

The  acquired  variety  is  formed  after  birth  and  the  visceral 
protrusion  and  sac  appears  simultaneously,  at  a  time  when 
there  is  increased  pressure  of  the  abdominal  contents,  either 
constant  or  intermittent. 

Varieties  of  Ahdominal  Hernia.  Hernise  are  classified  ac- 
cording to  (1)  their  anatomical  relations  and  (2j  clinical  con- 
ditions. 

1,  They  are  named  from  the  apertures  through  which 
they  pass.  If  the  viscus  protrudes  through  one  or  more  of  the 
inguinal  rings,  it  is  inguinal  hernia;  when  it  passes  through 
the  femoral  canal  it  \^  femoral  hernia;  if  it  passes  through  the 
structures  at  the  umbilicus,  it  is  called  umbilical  hernia. 

The  following  table  will  be  of  service  in  the  study  of  clas- 
sification : 

If  Congenital. 
Oblique  or  Indirect  X 
{  Acquired. 
Direct  .    .     .  Acquired. 
I  Femoral 

j  (  Congenital. 

Umbilical -j 

(  Acquired. 

HERNIA  i^^^™^^- 
I 

I  Ischiatic. 
1  Perineal. 

Pudendal. 
I  Vaginal. 

I  Diaphragmatic  or  Phrenic. 
L  Intra-abdominal. 

2.  The  clinical  nomenclature  of  hernia  is  couched  in 
such  terms  as  reducible,  irreducible,  incarcerated,  inflamed 
strangulated  and  gangrenous. 

Reducible  hernia  is  one  in  which  the  contents  of  the  sac 
can  Ije  returned  within  the  aljdomen. 
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Irreducible  hernia  is  so  named  when  it  is  not  capable 
of  being  returned  within  the  abdomen,  A  condition  that  may 
be  due  to  its  large  size,  or  from  the  excessive  development  of 
fat,  or  from  adhesions  or  adhesive  bands. 

Incarcerated  liernia  is  one  prevented  from  returning  by  a 
knuckle  of  bowel  that  is  down  and  filled  with  feces.  There  are 
no  severe  symptoms,  no  cutting  off  of  the  circulation  and  it  is 
not  specially  painful. 

Inflamed  hernia  is  one  characterized  by  its  being  hot, 
red,  swollen,  and  painful;  a  condition  often  the  result  of  a 
badly  fitting  truss. 

Strangulated  hernia  is  one  in  which  there  is  a  constriction 
sufficient  to  cut  off  the  blood  supply  of  the  hernial  contents, 
and  if  relief  is  not  afforded  the  parts  soon  become  gangrenous. 

The  above  conditions  may  be  present  in  any  of  the  hernia:; 
named  in  the  anatomical  nomenclature.  Other  designating 
terms  are  used  according  to  the  kind  of  contents  within  the 
hernial  sac. 

If  the  hernia  contains  only  intestines,  it  is  called  an 
enterocele,'  if  it  be  omentum,  it  is  epiplocele  and  if  it  be  intes- 
tine and  onjentum,  it  is  entero-epijplocele. 

Other  organs  have  been  known  to  fill  the  sac,  such  as 
the  kidney,  the  ovary,  the  appendix-vermiformis  and  the 
bladder. 

A  hernia  may  appear  only  within  the  inguinal  canal  or 
it  may  escape  just  outside  the  external  ring.  Some  have 
named  this  condition  hubonocelej  if  it  passes  into  the  scrotum 
it  may  be  called  oscheocele  or  scrotal  hernia. 

Etiology.  It  was  originally  supposed  that  the  cause  of 
hernia  was  due  to  a  rent  of  the  peritoneum  or  a  portion  of  the 
abdominal  wall,  hence  the  term  "  rupture  "  was  used  as 
synonymous  with  hernia,  but  later  it  Avas  demonstrated  that 
the  walls  of  the  abdomen  were  not  torn  but  only  stretched, 
weakened  and  poviching. 

The  causes  of  hernia  are  undoubtedly  both  predisjaosing 
and  exciting,  and  in  most  instances  it  can  be  shown  that 
both  these  factors  enter  into  the  formation  of  hernia. 

As  a  rvde  the  protruding   mass    develops  slowly,    but  at 
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times  it  may  appear  suddenly  as  the  result  of  some  exciting 
cause,  exerted  violently  and  directly  upon  the  part. 

The  predisposing  causes  that  contribute  gradually  to  the 
Aveakening  of  the  structures  at  the  point  of  protrusion  are: 

1.  Loose  connection  of  viscera — the  omentum,  jejunum, 
ilium  and  colon  are  found  loose  in  their  connections  and  are 
free  to  move  within  the  abdominal  caA'ity. 

2.  Poorly  developed  natural  apertures — These  openings 
no  doubt  receive  in  certain  cases  a  check  in  development, 
thus  producing  a  state  of  weakness  in  structure. 

3.  Inheritance — It  is  well  known  that  there  are  certain  de- 
fects or  certain  anatomical  peculiarities  that  run  in  families 
that  are  transmitted  from  parent  to  child.  The  apertures  of 
the  abdominal  walls  are  liable  to  have  these  defects  trans- 
mitted to  the  offspring. 

4.  Occupation  is  an  important  factor — heavy  lifting,  sud- 
den and  severe  exertion,  especially  in  a  stooping  postvire; 
blowing  on  wind  instruments,  etc. 

5.  Habitual  constipation,  straining  at  stool,  flatulent 
food,  and  violent  coughing,  are  fruitful  causes. 

In  early  life  perhaps  the  greatest  number  of  cases  are  in- 
duced from  predisposing  causes,  while  in  later  life  the  greatest 
number  are  produced  from  exciting  causes. 

Sex  has  to  do  with  certain  kinds  of  hernia.  Femoral 
hernia  is  more  frequent  in  the  female.  The  female  is  also 
more  liable  to  umbilical  hernia.  Inguinal  hernia  is  more  fre- 
quently found  in  the  male  subject. 

Other  causes  contribute  more  or  less  directly  to  the  pro- 
duction of  hernia,  such  as  weakness  of  the  muscular  tissue  of 
the  abdominal  walls.  Surgical  operations,  such  as  laparotomy 
wounds,  are  fruitful  sources  of  ventral  hernia,  especially  those 
that  are  not  firmly  closed  by  adhesion  and  perfect  coaptation. 

The  Hernial  Sac.  The  hernial  sac  is  a  portion  of  the  peri- 
toneum that  is  pushed  ahead  of  the  visceral  contents.  This 
sac  has  a  mouth,  a  neck  and  a  fundus.  The  opening  of  the 
sac  int(j  the  alxlomen  is  the  mouth;  the  narrow  constriction 
below  is  the  neck,  and  the  bulging  })ortion,  is  the  fundus.  The 
opening  through  the  abdominal  parieties  is  the  ring. 
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The  sac  is  formed  by  the  intra-abdominal  i)resHure.  The 
abdominal  wall  gives  way  where  it  has  the  least  external  sup- 
port, or  at  the  weakest  point;  and  as  the  pressure  increases, 
the  dilatation  becomes  greater,  and  tiie  sac  grows  proportion- 
ately larger  and  its  wall  usually  thicker.  At  first  the  sac  is 
smooth  and  gliding — it  slips  back  and  forth  in  the  canal,  but 
later,  as  pressure  increases  it  thickens,  and  often  becomes 
adherent  to  adjacent  structures  which  prevent  its  free  return 
into  the  abdominal  cavity. 

The  hernial  sac  is  liable  to  the  same  irritation  and  inflam- 
mation as  other  portions  of  the  peritoneum,  and  its  adhesions 
may  unite  with  its  contents,  though  less  frequently  embrac- 
ing these  parts,  than  the  walls  upon  the  outside  of  the  sac. 

Of  the  different  varities  of  hernia,  there  are  four  that  are 
more  common  than  the  others.  These  are  the  inguinal,  the 
femoral,  the  umbilical,  and  the  ventral,  and  we  shall,  there- 
fore, treat  of  these  more  particularly  as  typical  of  the  rest. 


CHAPTER    II. 


INGUINAL    HERNIA. 

Definition — Anatomical  Arrangement — Acquired  Oblique  Inguinal  Hernia — 
Morbid  Anatomy — Symptoms — Diagnosis — Inguinal  Hernia  in  the  Female 
— Congenital  Inguinal  Hernia. 

By  the  term  inguinal  hernia,  we  mean  a  protrusion  of 
any  of  the  contents  of  the  abdomen  through  the  Avhole  or  a  part 
of  the  inguinal  canal,  which  in  several  ways  may  be  asso- 
ciated with  the  spermatic  cord  in  the  male  in  its  course  to 
the  scrotum,  or  with  the  round  ligament  in  the  female. 

Inguinal  hernia  is  found  more  commonly  in  the  male  and 
comprises  about  eighty  per  cent  of  all  cases  of  hernia. 

There  are  several  varieties  : 

1.  Indirect  or  oblique  inguinal  hernia.  In  this  case 
the  viscus  takes  the  course  of  the  inguinal  canal,  entering 
the  canal  through  the  internal  ring  and  following  along  the 
spermatic  cord,  making  its  exit  through  the  external  inguinal 
ring. 

2.  Direct  Inguinal  hernia.  In  this  hernia  the  viscus  does 
not  enter  the  internal  ring,  but  passes  through  the  triangle 
of  Hesselbach  and  from  thence  down  and  through  the  ex- 
ternal inguinal  ring. 

3.  Congenital  inguinal  hernia.  This  hernia  is  due  to  a 
failure  of  the  funicular  portion  of  the  vaginal  process  of  the 
peritoneum,  which  invests  the  testicle  in  its  descent  to  obliter- 
ate the  opening  by  adhesion  of  its  walls.  Thus  an  open 
channel  is  left  between  the  peritoneal  cavity  and  the  tunica 
vaginalis. 

Before  a  hernia  is  formed,  unless  in  wounds,  or  deficiency 
of  structure,  a  bag  of  peritoneum  precedes  the  protruding 
viscera  and  forms  the  hernial  sac.     In  recent  cases  the  walls 
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of  this  sac  may  be  quite  thin,  but  they  are  usually  thicker 
than  the  natural  peritoneum,  and  in  cases  of  long  standing 
the  sac  Avails  become  much  thicker,  due  to  the  interstitial 
deposit  in  the  membrane  from  pressure  that  is  made  upon 
it   by   the   hernial  contents. 

If  we  examine  the  inner  surface  of  the  anterior  wall  of  the 
abdomen,  post  mortem,  where  the  arteries  have  been  injected, 
we  will  observe  two  infundibulse,  or  shallow  depressions  of 
the  peritoneum. 

Between  these  two  depressions  is  a  ridge  running  verti- 
cally, or  nearly  so.  This  ridge  comprises  the  deep  epigastric 
artery  which  is  imbedded  in  the  transversalis  fascia.  These 
two  depressions  are  intimately  concerned  in  the  mechanism 
of  inguinal  hernia.  If  the  viscus  presses  against  the  outer 
infundibulum,  it  will  find  its  way  through  the  internal  inguinal 
ring  Avhich  is  situated  in  the  outer  depression  and  this  will 
constitute  oblique  inguinal  hernia. 

If  the  hernial  contents  presses  upon  the  inner  depression 
it  will  push  its  way  through  the  triangle  of  Hesselbach  and 
will  constitute  the  Direct  Inguinal  Hernia. 

Beginning  our  observations,  thus  from  within,  and  observ- 
ing the  vertical  elevation  which  contains  the  deep  epigastric 
artery,  we  obtain  a  perfect  conception  of  these  herniee,  and 
their  relation  to  the  epigastric  artery,  which  is  an  important 
point  in  the  study  of  the  subject. 

The  deep  epigastric  artery  takes  its  origin  from  the  exter- 
nal iliac  and  passes  behind,  but  across  the  course  of  the  in- 
guinal canal  and  close  to  the  internal  ring  beneath,  and 
from  thence  it  runs  obliquely  upwards  and  inwards  toward  the 
umbilicus.  It  lies  from  one-fourth  to  one-half  an  inch  to  the 
inner  side  of  the  internal  ring  and  from  thence  it  passes  vip  to 
the  inner  side  of  the  rectus  abdominalis  muscle. 

The  external  iliac  artery  and  vein  are  directly  behind  the 
internal  inguinal  aperture,  and  this  opening  is  the  beginning 
of  the  inguinal  canal  in  which  the  spermatic  cord  is  continvied 
through  the  canal  down  to  the  testis. 

The  spermatic  cord  quits  the  abdomen,  through  the  inter- 
nal  ring,   at   a  point  midway  between  the  anterior   superior 
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spinous  process  and  the  symphysis  pubis.  The  ring  is  formed 
by  tAvo  layers  of  the  fascia  transversalis.  The  anterior  layer  is 
fixed  in  Poupart's  ligament  and  the  posterior  la}'er  descends 
behind  Poupart's  ligament  and  forms  a  covering  lor  the  femoral 
artery  and  vein  and  assists  in  the  formation  of  the  crural 
sheath. 


Fig.  198.    Indirect  or  oblique  inguinal  hernia. 

Above  the  passage  of  the  spermatic  cord,  the  two  planes 
of  transversalis  fascia  meet  and  form  a  lining  to  the  muscle  of 
the  same  name,  and  then  run  upwards  as  far  as  the  dia- 
phragm.    As  the  cord  penetrates  these  two  planes  that  form 


478  HERNIA. 

the  internal  ring,  a  thin  layer  of  fascia  unites  the  cord  to  the 
edges  of  the  ring. 

The  ingviinal  canal  in  the  adult  is  normally  about  two 
inches  in  length.  In  a  hernia  of  long  standing  its  weight  and 
pressure  cavises  the  pillars  of  the  internal  ring  to  sag  and 
hence  the  canal  becomes  much  shortened. 

The  inguinal  canal  is  bounded  posteriorly  by  the  fascia 
transversalis,  above  by  the  edges  of  the  transversalis  and  in- 
ternal oblique  muscles ;  anteriorly  by  the  tendinous  portion 
of  the  external  oblique  muscle  and  superficial  fascia,  and  be- 
low by  Poupart's  ligament.  The  external  ring  is  formed  by 
two  columns  of  the  tendon  of  the  external  oblique  muscle, 
united  with  fibers  from  Poupart's  ligament.  The  upper 
column  is  inserted  into  the  symphysis  pubis,  and  the 
lower  column  into  the  tuberosity  of  the  os  pubis.  The  pubes 
bounds  the  opening  below,  and  from  the  edges  of  the  ring,  as 
well  as  from  the  surface  of  the  tendon  of  the  external  oblique 
muscle,  a  thin  fascia  descends  uniting  the  cord  to  the  ring^ 
and  then  passes  down  upon  the  cord  to  the  tunica  vaginalis. 

The  cremaster  muscle  arises  within  the  inguinal  canal 
from  the  internal  oblique  muscle  and  descends  with  the  sper- 
matic cord,  passes  through  the  external  ring  and  spreads 
over  the  fore  and  lateral  parts  of  the  cord  as  far  as  the 
tunica  vaginalis,  into  which  it  is  inserted. 

The  spermatic  cord  passes  down  behind  the  cremaster 
muscle  and  the  spermatic  artery  and  vein,  the  vas  deferens 
and  its  artery,  and  the  absorbents  and  nerves. 

We  have  now  described  the  normal  condition  of  the  in- 
guinal canal,  and  with  a  knowledge  of  this  we  are  prepared  to 
understand  the  varities  of  inguinal  hernia. 

Acquired  Oblique  Inguinal  Hernia. 

This  hernia  may  be  an  enterocele,  an  epiplocele  or  entero- 
epiplocele,  and  it  may  be  in  the  condition  of  a  reducible,  irre- 
ducible, incarcerated  or  strangulated  hernia.  It  is  the  most 
frequent  of  all  hernias  and  hence  typical. 

Morbid  Anatomy,     The    acquired    oblique   inguinal  hernia 
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involves  not  only  the  tissues  of  the  groin  above  Poupart's 
ligament,  but  is  liable  to  fall  into  the  scrotum.  Whatever 
viscus  of  the  abdominal  cavity  is  inclined  to  protrude,  it 
first  presents  in  the  external  infundbulum  and  enters  the 
internal  inguinal  ring.  Surrounded  with  the  peritoneal  cover- 
ing which  forms  the  sac,  it  pushes  its  way  through  that  open- 
ing at  a  point  midway  between  the  symphysis  pubis  and  the 
anterior  superior  spinous  process  of  the  ilium. 

As  a  general  thing  it  throws  the  spermatic  cord  behind  it^ 
and  the  deep  epigastric  artery  lies  beneath  the  protruding 
mass  and  to  the  inner  side. 

The  protrusion  now  pushes  the  tendon  of  the  external 
oblique  muscle,  which  forms  the  roof  of  the  inguinal  canal, 
and  the  tumor-like  bulging  becomes  apparent.  The  edges  of 
the  internal  oblique  and  transversalis  muscles,  the  cremaster 
muscle^  as  well  as  the  superficial  fascia  and  skin  also  form  a 
part  of  the  covering.  Poupart's  ligament  lies  directly  below 
and  the  transversalis  muscle  is  situated  behind  the  hernia. 

Descending  through  the  inguinal  canal  it  next  emerges  at 
the  external  ring,  where  on  account  of  lesser  resistance  it  be- 
comes more  bulging  and  still  resting  on  the  front  of  the 
cord,  it  is  apt  to  descend  into  the  scrotum.  The  cremaster 
muscle  may  catch  it  at  this  point  and  hold  it  as  it  were  in  a 
basket. 

Should  a  dissection  now  be  made,  there  will  be  found  the 
following  structures : 

Cutting  below  the  external  ring,  from  without  inward,  we 
pass  through  (1)  the  skin ;  (2)  the  subcutaneous  or  superficial 
fascia;  (3)  the  fascia  of  the  spermatic  cord,  derived  from  the 
tendon  of  the  external  oblique  muscle.  This  structure  is 
dense  and  forms  a  strong  covering  which  has  often  been  mis- 
taken for  the  hernial  sac;  (4)  the  cremaster  muscle;  (5)  the 
infundibular  fascia,  which  comes  originally  from  the  abdom- 
inal cavity  and  is  pushed  ahead  of  the  hernia;  (6j  the  trans- 
versalis fascia.    The  next  structure  is  the  hernial  sac. 

These  structures  being  very  thin  and  some  of  them  almost 
imperceptible,  it  may  appear  unnecessary  to  thus  number  and 
identify,  them  but  it  is  the  only  way  to  become  familiar  Avith 
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the  structure  and  relationship  of  things  essential  to  a  suc- 
cessful operation,  should  this  become  necessary. 

There  is  much  difference  in  the  size  of  an  oblique  inguinal 
hernia.  When  it  is  situated  within  the  canal  it  may  be  quite 
small,  but  when  it  escapes  into  the  scrotum  it  may  become 
so  large  as  to  reach  the  knees.     Generally  it  does  not  exceed 


Fig.  199.    Large  double  oblique  iuguinal  hernia. 


the  size  of  the  fist.  Its  bulk  depends  considerably  on  the 
time  it  has  existed,  and  upon  the  degree  of  relaxation  and 
the  attention  of  the  patient. 

Symptoms,  At  the  outset,  pain  is  usually  felt  prior  to  any 
protrusion.  This  is  the  case  where  there  has  been  some  act 
of  violence.     In  some  cases  of  intra-abdominal  pressure un- 
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accompanied  with  any  known  act  or  injury.  1  he  bulging  at 
the  internal  ring  may  be  the  first  thing  observed.  If  there  is 
pain,  it  may  not  be  felt  at  the  seat  of  the  protrusion,  but  it  often 
radiates  from  the  umbilicus,  and  is  of  a  dragging,  tearing, 
and  colicky  character.  The  pain  is  aggravated  by  straining  at 
stool,  coughing,  heavy  lifting  or  long  standing  upon  the  feet. 

The  swelling  is  best  seen  when  the  patient  stands  erect, 
and  by  placing  the  hand  upon  it  and  the  patient  being  di- 
rected to  cough,  a  perceptible  impulse  may  be  felt.  If  the  patient 
lies  down,  slight  pressure  upon  the  tumor  will  cause  it  to  retract 
into  the  abdominal  cavity,  if  reducible.  The  skin  of  the  scro- 
tum may  be  invaginated  over  the  tip  of  the  finger,  and  thrust- 
ing the  finger  well  up  into  the  canal  through  the  external  ring, 
a  perceptible  impulse  may  be  felt  when  the  patient  coughs. 
This  is  an  important  method  where  doubt  exists  as  to  the 
proper  diagnosis. 

Flatus  may  often  be  detected  when  the  protrusion  is  in- 
testinal; the  intestines  retire  with  a  gurgling  noise.  If  the 
contents  are  omental,  there  is  a  doughy  feel  and  it  is  much 
less  elastic,  and  it  retires  more  slowly  into  the  abdomen. 
Omental  hernia  rarely  produces  any  disturbance  of  the  abdo- 
minal functions  when  in  a  reducible  state.  The  intestinal 
protrusion  is  often  attended  with  constipation  and  with  pain 
across  the  abdomen.  A  protrusion  of  the  bladder  is  distin- 
guished by  the  diminution  of  the  swelling  during  evacuation 
of  the  urine. 

Diagnosis*  Inguinal  hernia  is  not  unfrequently  con- 
founded with  varicocele.  Varicocele  is  a  very  common  com- 
plaint. It  occurs  most  frequently  on  the  left  side  and  some- 
times it  receives  an  impulse  upon  coughing.  It  appears  in 
the  erect  position  and  retires  when  the  patient  is  recumbent. 
It  is  distinguished  from  hernia  by  its  feel — having  the  feel  of 
cords  or  worms  in  a  sac.  It  is  unattended  with  intestinal 
obstruction.  By  placing  the  patient  on  his  back  and  empty- 
ing the  veins,  then  pressing  the  fingers  upon  the  external  ring 
to  prevent  visceral  descent,  the  free  return  of  blood,  which 
has  receded,  will  again  reappear  if  it  is  varicocele. 

Hernia    is    sometimes    confounded    with    hvdrocele.     Hv- 
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drocele  begins  below  and  as  it  develops,  it  becomes  pyriforni.' 
The  history  of  hernia  is  that  it  was  first  seen  above  at  the  in- 
guinal rings ,  Hydrocele  presents  translucency  if  a  bright  light 
is  placed  on  one  side  of  the  scrotum  and  one  looks  through 
from  the  other  side.  This  is  a  good  test,  but  it  may  some- 
times fail  to  elicit  the  proper  evidence,  as  the  tunics  are  at 
times  thickened. 

Fluctuation  may  sometimes  be  of  service  though  the 
fluid  accumulation  keeps  the  tunic  tense.  Hydrocele  of  the 
cord  is  distinguished  with  difficulty.  Its  transparency,  its 
fluctuation,  its  shape  and  history  are  to  be  relied  upon.  The 
hypodermic  needle  may  be  used  to  test  the  presence  of  the  fluid. 

Hernia  is  easily  distinguished  from  hsematocele  by  the 
latter  being  a  blood  clot  and  accompanied  at  first  by  ecchy- 
mosis;  by  its  not  returning  into  the  abdomen,  and  not  neces- 
sarily occupying  the  inguinal  canal,  and  being  usually  in  the 
pendulous  scrotum.  It  is  round,  and  can  be  weighed  in  the 
hand,  when  it  is  found  to  be  heavy,  differing  in  this  respect 
from  a  hernial  tumor, 

A  hernia  is  also  easily  distinguished  from  a  diseased  tes- 
ticle or  an  enlarged  epididymis,  with  which  it  may  sometimes 
be  complicated.  In  such  cases  the  hernial  protrusion  can  be 
detected  by  its  gliding  movement  upon  manipulation  or  a 
gurgling  sound  may  be  made  by  the  intestinal  gases,  and  by 
a  cylindrical  enlargement  that  passes  up  through  the  canal. 

It  is  sometimes  a  most  difficult  problem  to  tell  whether  it 
be  an  oblique  inguinal  hernia,  or  direct.  Indeed  this  may  be 
impossible.  The  protrusion  of  a  direct  hernia  projects  more 
abruptly  than  the  regular  oblique  hernia  and  its  outlines  are 
more  spherical;  the  canal  is  short  and  straight,  and  it  looks 
rather  outward  toward  the  anterior  superior  spine  of  the  ilium; 
the  finger  tips  can  push  it  back  and  it  passes  suddenly  into 
the  abdominal  cavity.  In  old  cases  of  oblique  hernia,  the 
inner  ring  is  apt  to  become  depressed  by  the  pressure  of  the 
hernia  until  in  some  cases  the  internal  ring  becomes  almost 
parallel  with  the  columns  of  the  outer  ring,  hence  there  is 
difficulty  in  diagnosis.  For  an  understanding  of  these  condi- 
tions we  will  now  consider  direct  inguinal  hernia. 
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Direct  inguinal  hernia.  This  variety  of  inguinal  hernia 
leaves  the  abdominal  cavity  at  a  point  nearer  the  pubes  than 
the  former  hernia,  and  not  through  the  internal  inguinal  ring. 
The  viscus  protrudes  from  the  inner  inf undibulum,  the  descrip- 
tion of  which  is  given  in  our  chapter  on  the  general  subject  of 
inguinal  hernia.  The  protrusion  is  made  through  the  triangle 
of  Hesselbach,  and  thus  pushes  the  epigastric  artery  to  the 
outer  side,  instead  of  to  the  inside  as  in  oblique  hernia. 
Whatever  the  contents  may  be,  it  carries  before  it  the  perito- 
neum which  forms  the  sac,  and  the  transversalis  fascia,  as  in 
the  oblique  variety.  The  hernia  next  pushes  before  it  the  con- 
joined tendon  of  the  internal  oblique  and  transversalis 
muscles  and  presents  itself  at  the  external  ring  through 
which  it  passes.  It  now  secures  additional  coverings — the 
superficial  fascia  and  skin,  and  lies  above  and  to  the  outer  side 
of  the  spermatic  cord. 

Direct  inguinal  hernia  differs  from  the  oblique  in  not  taking 
the  course  of  the  inguinal  canal — simply  protruding  directly 
through  the  external  ring;  having  the  epigastric  artery  to  the 
outer  side,  and  in  having  a  more  imperfect  covering  from  the 
cremaster  muscle,  and  a  more  perfect  one  from  the  transversalis 
fascia  and  tendon  of  the  transversalis  muscle.  Its  relation 
to  the  spermatic  cord  is  also  different.  The  spermatic  cord  in 
direct  hernia  is  on  the  outer  and  nj^per  part,  while  in  the 
oblique,  it  lies  behind  and  on  the  inner  side. 

Direct  inguinal  hernia  may  be  produced  suddenly  by  a 
laceration  of  the  tendon  of  the  transversalis  muscle,  in  which 
case  the  covering  of  this  tendon  will  be  found  wanting. 

Direct  inguinal  hernia  is  not  so  frequent  as  the  oblique,  but 
occurs  usually  in  strong  muscular  men  whose  tissues  have 
been  torn  during  some  violent  muscular  effort.  The  sudden 
development  of  the  hernia  Avith  the  unyielding  character  of 
the  tissues  are  quite  apt  to  produce  strangulation,  and  in 
this  respect  it  becomes  more  dangerous  than  the  oblique,  but 
every  hernia,  wli ether  oblique  or  direct,  whether  inguinal  or 
femoral,  ventral  or  umbilical  is  apt  to  develop  characteristics 
which  are  distinct.  It  is  vastly  more  important  to  determine 
whether  the  hernia  is  reducible  or  irreducible,  obstructed  or 
strangulated,  than  it  is  to  know  the  special  form. 
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Inguinal  hernia  of  the  female.  The  inguinal  canal  of  the 
female  is  very  much  the  same  as  that  of  the  male,  only  the 
round  ligament  in  the  female  takes  the  place  of  the  spermatic 
cord  in  the  male. 

The  round  ligament  arises  from  the  fundus  of  the  uterus 
and  passes  to  the  outer  side  of  the  epigastric  artery,  thence 
through  the  internal  ring  and  down  through  the  canal  and 
external  ring,  taking  its  course  obliquely  downwards  and  in- 
wards it  is  lost  upon  the  abdominal  wall  near  the  symphysis 
pubis.     In  the  female  the  canal  is  called  the  Canal  of  Nuck. 

It  is  seldom  that  an  inguinal  hernia  is  found  in  the 
female,  though  occasionally  it  does  occur  and  may  be  easily 
mistaken  for  a  femoral  hernia. 

As  the  round  ligament  is  not  subject  to  the  same  affections 
as  the  spermatic  cord,  this  hernia  of  the  female  is  not  so 
liable  to  be  confounded  with  other  diseases,  although  female 
inguinal  hernia  may  be  reducible,  or  may  become  inflamed, 
irreducible,  incarcerated  or  strangulated  as  in  the  male  subject. 

Congenital  inguinal  hernia.  This  character  of  hernia 
originates  from  some  defect  in  the  normal  descent  of  the  tes- 
ticle in  the  foetus.  The  testicle  is  originally  developed  in  the 
lumbar  region  and  is  invested  by  a  fold  of  peritoneum — the 
mesorchium,  which  descends  with  it  as  it  slowly  makes  its 
way  to  the  scrotum,  and  ultimately  forms  a  part  of  the  tunica 
vaginalis. 

This  envelop  is  at  first,  part  of  the  peritoneal  sac  and  at 
birth  usually  separates  from  the  peritoneum  by  the  adhe- 
sion of  its  walls  and  of  the  funicular  process  which  connects 
the  tunic  with  the  general  peritoneal  cavity. 

The  testicle  which  up  to  that  time  is  found  in  the  loins 
quits  the  abdominal  cavity  about  the  seventh  month  of  gesta- 
tion. At  this  time  a  strong  ligament,  called  the  gubernaculum 
testis  is  found  connected  with  the  inferior  part  of  the  testis  and 
passing  to  the  scrotum  through  the  inguinal  canal,  appears  to 
guide  the  testicle  into  its  natural  seat  in  the  scrotum.  The 
testicle  is  usually  found  in  the  scrotum  at  the  ninth  month, 
but  there  is  considerable  difference  as  to  the  period  when  the 
<'(!-cent  is  complete.     Sometimes  it  is  earlier  and   sometimes 
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later;  sometimes  one  testicle  arrives  and  the  other  may  be 
delayed  or  even  permanently  retained.  When  the  testicle 
has  reached  the  scrotum,  the  opening  through  which  it  has 
descended  generally  closes.  This  is  the  physiological  process, 
but  the  time  when  this  act  takes  place  may  vary  and  be  pro- 
longed until  after  the  birth  of  the  child.  If  the  funicular  portion 
of  the  vaginal  process  of  the  peritoneum,  which  is  attached  to 


Fig.  200.     Congenital  inguinal  hernia  on  the  right  side. 


the  testicle  and  invests  it,  is  not  obliterated  by  the  adhesion 
of  its  walls,  there  is  an  open  channel  and  a  direct  communi- 
cation between  the  abdominal  cavity  and  the  tunica  vaginalis. 
Thus  there  is  nothing  to  prevent  the  protrusion  of  the  abdominal 
contents  from  entering  the  canal  and  scrotum.  It  is  plain 
that  the  protruding  parts  will  have  no  proper  peritoneal  sac 
such  as  is  seen  in  the  common  inguinal  hernia.     The  viscus 
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in  congenital  inguinal  hernia  will  be  contained  directly  in  the 
tunica  vaginalis.  It  is  not  an  uncommon  thing  for  a  defect 
of  this  kind  to  be  present  to  a  lesser  or  greater  degree  in  adult 
life;  the  funicular  process  having  remained  patent,  but  with- 
out the  development  of  hernia  at  birth,  but  later  when  some 
exciting  cause  is  added  to  the  defect  the  hernia  is  produced. 
The  closure  of  this  canal  is  quite  irregular;  it  may  begin  near 
the  testicle  and  the  viscus  may  enter  the  canal  when  only 
partly  obliterated  below;  thus  the  testicle  may  be  in  part  sepa- 
rated from  the  protruding  mass.  If  the  closure  begins  at  the 
internal  ring  and  the  parts  remain  open  below^,  a  hydrocele  of 
the  cord  may  be  established,  or  the  hernia  then  with  a  sepa- 
rate sac  may  push  its  way  down  the  canal  invaginating  the 
funicular  process  and  there  may  be  what  Sir  Astley  Cooper 
has  designated  as  the  "  encysted  hernia." 

The  testicle  is  sometimes  caught  in  its  passage  to  the 
scrotum  and  may  be  retained — a  condition  that  should  always 
be  recognized,  as  a  truss  placed  upon  it  by  mistake,  would 
give  great  suffering  and  be  at  the  risk  of  injuring  the  gland. 

Female  children  may  also  have  congenital  inguinal  hernia, 
but  it  is  not  so  common  as  in  the  male  and  in  such  cases  the 
protrusion  takes  the  course  of  the  unobliterated  canal  of  Nuck. 
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TREATMENT  OF  INGUINAL  HERNIA. 

The  use  of  Trusses — Injection  Treatment — Operations  for  the  Radical  Cure — 
Bassini's  Method,  Halsted's  Method,  Kocher's  Method,  M.  Dupley's 
Method — Treatment  of  Irreducible,  Inflamed  and  Incarcerated  Hernia. 

The  treatment  of  reducible  hernia  may  be  either  mechan- 
ical or  operative.  The  mechanical  treatment  may,  in  certain 
cases,  and  under  certain  conditions,  result  in  a  cure;  the 
operative  has  for  its  object  the  radical  cure. 

The  Use  of  Trusses,  In  order  to  place  a  patient  in  a  state 
of  safety,  and  to  prevent  a  future  descent,  a  well-fitting  truss 
is  to  be  applied.  A  truss  is  necessary  for  the  smallest 
hernia,  as  the  danger  of  increase  in  size  and  of  strangulation, 
is  in  an  inverse  ratio  to  the  size  of  the  protrusion. 

The  adjustment  of  a  truss  requires  skill  and  a  careful 
judgment.  The  object  of  a  truss  is  to  maintain  uniform  and 
constant  pressure,  and  the  pressure  must  be  at  the  right 
point  or  it  will  do  no  good.  This  object  before  us  it  will  be 
unnecessary  to  mention  any  special  manufacture.  If  we 
have  to  deal  with  a  reducible  oblique  inguinal  hernia,  the 
truss  must  be  placed  over  the  internal  ring  and  from  thence 
it  may  press  upon  the  canal.  The  intestine  or  whatever  pro- 
trusion there  is  must  be  placed  first  within  the  abdominal 
cavity.  K  recumbent  position  is  here  necessary.  Some,  un- 
learned, have  placed  the  truss  over  the  point  of  greatest  bulg- 
ing, which  is  below  the  external  ring.  If  the  truss  is  brought 
so  low  as  to  admit  of  the  hernial  contents  entering  the  internal 
ring,  the  patient  will  suffer  pain  from  the  pressure  of  the  pad 
upon  the  protruding  part  and  there  is  constant  danger  of 
strangulation. 

A   patient    often    inquires,  "will  a  truss  cure  me  ;"     The 
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answer  to  this  is,  yes,  if  he  be  young  or  if  the  hernia  is  recent 
or  is  not  very  large.  If  a  person  has  a  hernia  he  should  keep 
it  within  the  abdomen  and  never  allow  it  to  come  down.  The 
pressure  of  a  truss  should  not  be  beyond  toleration  and  it 
should  be  worn  day  and  night. 

In  the  case  of  an  infant  a  hernia  should  not  be  allowed 
to  remain  down.  If  kept  back  it  will  recover  permanently  in 
all  probability.  A  truss  should  be  secured,  suitable  to  the 
age  of  the  child.  Sometimes  a  truss  can  be  improvised  from 
a  skein  of  yarn  or  worsted  that  will  answer  for  an  infant.  A 
number  of  these  can  be  kept  so  that  they  may  be  changed 
when  soiled. 

In  consequence  of  wearing  a  truss  the  sac  gradually  con- 
tracts and  finally  will  prevent  the  viscus  from  protruding.  To 
discard  the  truss  before  a  cure  is  complete  is  very  dangerous, 
for  there  is  liability  to  strangulation.  The  principle  upon 
which  the  pad  of  a  truss  is  based,  is  to  press  upon  the 
inner  ring  and  the  whole  length  of  the  canal.  To  obtain  a 
truss  it  is  necessary  to  take  the  measurement  of  the  pelvis 
in  order  to  have  one  the  proper  size. 

The  shut  sac  of  a  hernia  will  sometimes  produce  hydrocele 
by  secretion  from  its  inner  surface.  If  the  truss  is  worn 
long  enough  to  contract  and  obliterate  the  opening,  and  a 
hydrocele  remains,  a  mere  tapping  to  let  out  the  fluid  usually 
is  all  that  is  necessary  to  cure  the  hydrocele.  There  is  a  ten- 
dency upon  the  part  of  nature  to  obliterate  the  sac  in  young 
subjects.  This  fact  favors  the  surgeon's  efiort  if  he  simply 
retains  the  hernia.  The  curative  influence  of  a  truss,  does 
not  lie  in  the  strength  of  the  spring  and  the  consequent  in- 
flammation it  is  apt  to  excite,  but  it  is  most  effectual  when 
it  is  dilligently  used  as  a  rententive  agent.  Hence  we  do  not 
suggest  that  pressure  be  carried  to  the  extent  of  causing  in- 
flammation and  pain.  The  cutaneous  surface  is  the  first  to 
receive  irritation.  If  adhesion  of  the  rings  and  canal  is  pro- 
moted by  the  irritation  from  pressure  of  a  truss,  it  would  be 
after  much  agony  to  the  patient. 

Injection  Treatment.  Some  surgeons  who  treat  hernia  with 
the  view   of  promoting  adhesion  of  the  walls   of   the   inguinal 
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canal,  have  resorted  to  injections.  Some  of  these  injections 
are  made  within  the  sac  and  some  only  within  the  canal. 
VeljDeau  demonstrated  the  possibility  of  obtaining  a  radical 
cure  by  iodine  injections  within  the  hernial  sac.  Others  fol- 
lowing Velpeau  injected  only  within  the  canal.  Pancoast 
sought  to  carry  out  the  method  of  injecting  before  the  classes 
of  the  Philadelphia  hospital,  but  unfortunately  there  were  too 
many  failures.  Heaton  after  many  years  of  experience,  in- 
formed us  that  he  had  discovered  a  means  of  exciting  a 
mild  grade  of  inflammation  within  the  canal  and  he  called 
his  method  "  tendinous  irritation."  His  method  was  to  place 
his  astringent  and  irritant  in  contact  with  the  exterior  of  the 
neck  of  the  sac,  producing  thickening  and  consolidation  of  the 
tissues,  and  effecting  contraction  of  the  openings.  He  in- 
sisted on  returning  the  sac  and  throwing  the  injection  within 
the  canal  only. 

The  fluid  he  used  was  the  fluid  extract  of  quercus  alba 
prepared  in  vacuo,  and  alcoholic  extract  of  quercus  about  fif- 
teen grains ;  add  to  this  morphia  sulphate  a  half  grain.  He 
first  reduced  the  hernia  .and  the  sac  also.  Pressing  the 
spermatic  cord  out  of  the  way  by  his  special  syringe,  he  pushed 
the  nozzle  through  the  skin  and  beneath  the  external  pillar, 
and  thus  entering  the  canal  at  once,  he  distributed  about  ten 
drops  of  the  above  liquid,  sweeping  it  around  upon  the  walls 
of  the  canal  and  as  far  up  as  the  internal  ring.  A  bandage  or 
pad  was  now  applied  and  was  not  to  be  removed  for  six  or 
eight  weeks. 

Joseph  H.  Warren  advocated  a  similar  method,  using 
the  fluid  extract  of  white  oak  bark,  reduced  to  a  syrup, 
diluted  with  alcohol,  to  which  is  added  sulphuric  ether  and 
morphia.  Warren  has  also  an  improved  syringe,  the  needle  of 
which  revolves  and  sprays  the  parts. 

No  injection  must  enter  the  abdominal  cavity.  Rest  is 
enjoined  until  the  reaction  is  over;  a  truss  is  then  worn  for  a 
time,  since  the  slight  adhesions  would  yield  to    the  pressure. 

It  cannot  be  said  that  these  experiments  have  been  quite 
satisfactory,  as  we  have  known  too  many  failures  to  ensue 
within  our  own  experience,  and  the  statistical  reports  have  a 
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very  large  per  cent  of  failure.  We  are  inclined  to  the  belief 
that  in  young  subjects  where  the  hernia  is  not  too  large  or 
too  far  advanced,  the  injection  method,  combined  with  the 
wearing  of  the  truss  as  above  directed,  may  be  of  service,  in- 
asmuch as  it  is  disposed  to  excite  an  adhesive  inflammation 
of  the  walls  of  the  inguinal  canal,  but  in  old  subjects  it  is  not 
only  a  failure,  but  dangerous.  The  whole  proceeding  in  my 
opinion  is  unscientific  and  does  not  reach  the  principles  in- 
volved necessary  to  a  cure. 

H.  S.  Tucker  (Chicago  Medical  Times  Vol.  XXIX,  No. 
IX)  has  given  some  formulae  which  he  has  used.  He  says 
"  bear  in  mind  that  a  fluid  to  be  injected  into  the  tissues 
for  this  purpose  must  be  antiseptic  and  slightly  astringent. 

The  following  are  among  the  best:  Kennedy's  white 
pinus  canadensis,  two  drachms;  colorless  hydrastis,  two 
drachms ;  alcohol  two  drams,  glycerine  two  drams,  carbolic 
acid  (ninety-five  per  cent.),  fifteen  drops;  mix. 

Bi-sulphate  of  quinine,  forty-eight  grains;  boracic  acid, 
twenty  grains;  distilled  water,  one  ounce;  mix. 

Distilled  extract  of  hamamelis,  three  drams  ;  colorless  hy- 
drastis, one  dram;  alcohol,  two  drams;  glycerine,  two  drams; 
carbolic  acid,  fifteen  droj)s ;  mix. 

Kennedy's  dark  pinus  canadensis,  reduced  by  evapora- 
tion one-third,  four  drams;  carbolic  acid,  forty-five  drops ; 
glycerine,  twelve  drams  ;  mix. 

All  the  above  formulae  are  good,  and  the  quantity  to  be 
injected  at  one  treatment  is  from  five  to  fifteen  drops.  The 
injection  is  not  attended  with  much  pain.  The  needles  used 
are  of  different  sizes  fitted  to  an  ordinary  hypodermic  syr- 
inge. The  patient  is  given  a  small  dose,  and  allowed  to 
attend  to  business,  the  injections  being  repeated  at  intervals 
of  from  four  to  seven  days  until  a  cure  is  effected.  Cases 
treated  by  this  method  must  first  be  fitted  with  a  truss, 
which  retains  the  rupture  perfectly.  It  is  not  necessary  to 
inject  the  fluid  into  the  canal  every  time  the  patient  receives 
a  treatment,  but  if  it  is  injected  into  the  tissues  around  the 
rings  it  excites  a  low  grade  of  inflammation,  with  a  prolifera- 
tion of  cells,  causing  adhesion  of  the  connective  tissue,  and 
of  the  membranous  lining  of  the  canal." 
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The  Radical  Cure  of  Hernia,  The  earlier  operations  for  the 
radical  cure  of  hernia  have  all  been  replaced  by  the  modern 
methods.  The  recent  ojierations  promise  better  results  and 
they  are  all  carried  out  after  thorough  exposure  of  the  held  of 
operation  by  careful  dissection.  It  is  now  conceded  that  what- 
ever operation  is  performed  the  following  points  must  be  main- 
tained : 

1.  Thorough  asepsis.  In  no  department  of  surgery  has 
this  principle  proven  itself  of  greater  necessity  and  its  results 
in  hernial  operations  have  been  most  satisfactory. 

2.  There  must  be  a  dissection  of  the  whole  field  of  opera- 
tion; the  inguinal  canal  and  rings  are  to  be  exposed.  It  is 
not  hoAv  little  may  be  cut  but  how  much,  and  enough  is  done 
to  give  perfect  freedom  in  attacking  the  parts  necessary  for 
the  cure. 

3.  The  hernial  sac  must  be  dealt  with  in  one  or  the 
other  of  the  modern  methods,  as  (a)  ligation  of  the  sac  and 
extirpation  (Socin) ;  (b)  ligation  of  the  sac  and  suture  of  the 
canal  (Czerny,  Barker,  Banks,  Championiere,  McCormac) ; 
(d)  infolding  of  the  sac  and  suture  of  canal  (Macewen) ;  (e) 
torsion  of  the  sac  and  suture  of  the  sac  in  the  canal  (Ball);  (f) 
torsion  of  the  sac  and  suture  of  canal  with  the  sac  external  to 
the  aponeurosis  of  the  external  oblique  (Kocher) ;  (g)  high 
ligation  of  the  sac ;  and  suture  of  canal  after  displacement  of 
the  cord  (Bassini,  Marcy,  Halsted) ;  (h)  splitting  of  the  sac, 
braiding  and  tying  the  split  parts  into  knots  returning  into 
the  abdomen  and  reinforcement  of  the  internal  ring  (M.  Dup- 
ley,  surgeon  to  Hotel  Dieu^  Paris). 

4.  The  reinforcement  of  the  internal  ring  has  become  an 
essential  part  of  the  operations. 

5.  There  must  finally  be  a  restoration  of  the  divided 
layers  of  the  abdominal  wall  with  closure  of  the  canal  and 
with  provision  of  a  channel  for  the  spermatic  cord. 

At  the  present  time  there  are  but  two  or  three  methods 
that  becomes  necessary  to  j)ass  here  in  review,  and  in  so 
doing  the  advantages  and  objections  to  other  methods  not  re- 
viewed will  be  shown. 

BassinVs  Operation.     1.    The  external  incision  begins  at  a 
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point  nearly  on  a  level  with  the  anterior  superior  spine  and 
runs  downwards  and  inwards  about  half  an  inch  internal  to 
Poupart's  ligament  ending  about  the  centre  of  the  external 
ring. 

The  writers   method  of  making  this  incision  is  to  pick  up 


Fig.  201.  Bassini's  operation  for  inguinal  hernia.  The  dissection  through 
skin,  subcutaneous  fatty  tissue,  aponeurosis  of  the  external  oblique  which 
is  rolled  out;  the  spermatic  cord  is  lifted,  showing  the  muscles  and  fascia 
beneath. 

a  fold  of  the  skin  transversely  to  the  canal  one  end  of  the  fold 
to  be  held  by  an  assistant,  the  other  by  the  left  hand  of  the 
operator,  and  with  a  narrow  bladed  bistoury  the  fold  is  trans- 
fixed on  a  line  as  indicated  in  Bassini's  incision,  with  the 
edge  looking  upward  and  with  a  slight  sawing  motion  the 
incision  is  made  with  a  single  sweep.     The  advantage  of  this 
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method  is  ap[)arent;  the  held  is  cleared  down  to  the  superficial 
fascia  and  the  vessels  lie  beneath. 

2.  The  incision  is  rapidly  carried  down  to  the  aponeu- 
rosis of  the  external  oblique,  which  is  then  exposed  for  a  dis- 
tance of  two  and  a  half  to  three  inches.     A  director  is  now 


Fig.  203.  Showing  deep  sutures  in  Bassini's  operation.  They  include  the 
internal  oblique  and  transversalis  muscles,  and  transversalis  fascia  on  one 
side  and  the  shelving  edge  of  Poupart's  ligament  on  the  other. 


passed  beneath  the  external  pillar  of  the  ring  and  up  beneath 
the  aponeurosis  into  the  canal,  and  the  aponeurosis  is  di- 
vided to  one  inch  above  the  internal  ring. 

3.  The  cut  edges  of  the  aponeurosis  are  now  held  up 
with  forceps  and  dissected  free  from  the  underlying  muscles 
as  far  as  the  edge  of  the  rectus,  internally,  and  externally 
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until   the   shelving  portion  of   Poupart's   ligament  has   been 
clearly  defined. 

4.  The  sac  and  cord  are  now  isolated,  and  this  is  best 
done  with  fingers  and  blunt  pointed  scissors.  If  the  peri- 
toneal layer  of  the  sac  is  first  reached  the  dissection  is  easy, 
rapid  and  bloodless. 

5.  Now  the  cord  and  its  vessels  are  carefully  separated 
from  the  sac  with  the  fingers,  and  the  separation  is  car- 
ried high  up  to  within  the  internal  ring:  the  sac  is  opened 
and  its  contents  examined.  If  there  are  adhesions  they  are 
separated;  if  there  is  thickened  omentum  it  is  excised  and  the 
sac  is  ligated  or  sutured  above  the  internal  ring  where  it 
merges  into  the  general  peritoneal  cavity. 

6.  The  cord  is  held  up  and  the  edges  of  the  aponeurosis 
rolled  back,  and  from  four  to  six  buried  sutures  are  intro- 
duced beneath  the  cord.  These  are  best  introduced  from 
within  outward,  and  should  include  the  internal  oblique  and 
transversalis  muscles,  the  transversalis  fascia,  and  some- 
times the  edge  of  the  rectus  and  the  deep  shelving  part  of 
Poupart's  ligament  on  the  other  side.  The  lower  suture 
should  embrace  the  conjoined  tendon. 

7.  The  cord  is  now  replaced  and  the  cut  aponeurosis  is 
closed  over  it  by  continuous  suture. 

8.  The  skin  wound  is  closed  with  interrupted  sutures 
without  drainage.     This  completes  the  operation. 

In  Bassini's  method  the  omentum  if  taken  away  is  ligated 
with  catgut,  and  it  is  advisable  to  use  the  transfixion  method. 
The  sac  is  separated  from  other  fibres  with  dull  dissection, 
carried  well  up  within  the  abdominal  cavity;  a  moderate 
amount  of  traction  is  used  by  a  series  of  artery  forceps  held 
by  assistants,  and  the  sac  is  ligated  with  cat -gut  and  transfixed. 
The  cut  edges  of  the  aponeurosis  of  the  external  oblique  are 
well  retracted,  and  the  cord  is  held  out  of  the  field  by  a  blunt 
hook,  or  by  the  fingers  of  an  assistant,  and  the  transver- 
salis and  internal  oblique  muscles  on  the  upper  side  are 
united  to  the  shelving  edge  of  Poupart's  ligament  by  a  series 
of  interrupted  sutures  of  chromatized  catgut  or  kangaroo- 
tendoji  sutures.     Bassini   prefers    silk   sutures.     The   needle 
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should  not  enter  Poupart's  ligament  more  than  a  (juarter  of  an 
inch  from  the  edge.  From  four  to  six  sutures  are  used  and 
eare  exercised  not  to  constrict  the  cord;  the  first  two  sutures 
close  to  the  pubis  should  include  the  border  of  the  rectus 
muscle. 


Fig.  203.    Showing  suture  in  the  aponeurosis  of  the  external  oblique,  closing 
it  over  the  spermatic  cord  after  Bassini's  method. 

The  anterior  wall  of  the  canal  is  closed  by  suturing  the 
di\dded  external  oblique  aponeurosis.  Chromatized  catgut 
may  be  used  here.     Bassini  uses  silk. 

The  skin  wound  is  now  closed,  and  if  thoroughly  aseptic, 
no  drainage  is  needed. 

An  antiseptic  dusting  powder — iodoform,  or  boracic  acid, 
may  be  applied,  a  large  compress  of  sublimate  gauze  placed 
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over  the  parts  and  a  j)ad  of  absorbent  cotton,  then  rubber 
tissue,  all  secured  with  a  spica  bandage.  When  thorough 
asepsis  has  been  secured,  and  aniinal  sutures  have  been 
employed,  the  wound  should  heal  under  the  first  dressing. 
Perhaps  two  or  three  weeks  in  bed  is  the  average   duration. 


Fig.  204.  Modification  of  Hal&ted's  operation.  The  dissection  made  as  in 
Bassini's  operation  and  in  addition  the  cord  is  diminished  in  size  by  the 
removal  of  the  veins.    Showing  sutures  inserted. 


No  truss  is  advised,  but  we  are  inclined  to  support  the  jDarts 
with  pads  of  gauze  and  absorbent  cotton  secured  with  a 
spica  bandage  for  a  time  after  the  patient  is  on  his  feet. 

HalstecPs  Method. — The  method  of  Halsted  is  similar  to 
that  of  Bassini,  and  will  require  but  little  comment  here. 
The  princijial    difference  is    in  the  manner  of  dealing   with 
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the  si^ermatic  cord.  Ilalsted  lifts  the  si:)ermatic  cord  out 
of  its  bed  iDermanently  and  makes  a  new  posterior  wall  out  of 
the  aponeurosis  of  the  external  oblique.  He  thus  seeks  to 
strengthen  the  floor  and  deeper  ring.  He  trims  the  cord  of  its 
superfluous  dilated  veins  and  thus  lessens  its  bulk.  The 
cord   lies    only  beneath   the   skin   and   emerges     through   the 


Fig.  205.     Showing  the  sutures  tied,  closing  the  canal  beneath  the  spermatic 
cord.    The  cord  penetrating  the  muscles  at  the  upper  angle  of  the  wound. 

abdominal  muscles  about  an  inch  to  the  inner  side  of  the  an- 
terior superior  spine  of  the  ilium. 

The  skin  is  united  by  very  fine  silk  sutures,  which, 
when  tightened  are  buried.  They  are  taken  from  the  under 
side  of  the  skin  and  include  only  the  deep  layer  which  is 
not  occupied  by  sebacious  follicles,  thus  avoiding  sui^jDuration. 
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While  Bassini  has  three  rows  of  sutures  Halsted  has  but 

tAVO. 

The  first  course  of  stitches  embraces  all  the  structures 
excepting  the  skin. 

The   incision   is   made   far   toward   the    anterior    superior 


Fig.  206.    Showing  Halsted's  operation  nearly  completed.     The  fascia  and  skin 
closed  over  the  cord  with  interrupted  or  hurried  sutures. 

spine  of  the  ilium  in  order  to  have  a  muscular  bed  for  the 
cord,  which  is  laid  to  the  outer  edge  of  the  inner  ring  and 
made  to  pass  down  well  to  the  outer  edge  of  the  field. 

Kocher^s  Method. — Kocher's  method  is  somewhat  inaen- 
ious.  The  skin  and  superficial  fascia  are  divided  over  the 
inguinal  canal,  and  laterally  outward  in  the  direction  of 
Poupart's  ligament.     The  cord  and  hernial  sac  are  exposed  at 
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the  external  ring.  The  hernial  sac  is  recognized,  and  isolated 
from  the  cord  and  drawn  down  until  the  neck  of  the  sac  is  ex- 
posed. The  sac  is  now  oj^ened  and  the  izidex  finger  of  the 
left  hand  is  introduced  into  the  canal,  and  a  small  opening  is 
made  through  the  aponeurosis  of  the  external  oblique.  A 
slender  pair  of  forceps  is  now  passed  through  the  opening  and 
through  the  lower  muscular  fibres  of  the  internal  oblique  and 
trans  vers  alis  muscles,  and  the  forceps  is  withdrawn  through 
the  inguinal  canal  and  finally  out  of  the  superficial  opening. 
With  the  same  instrument  the  isolated  sac  is  grasjDed  and 
drawn  through  the  canal,  and  through  the  narrow  opening  in 
the  anterior  wall  that  is  lateral  to  the  direction  from  the 
uj)per  end.  The  hernial  sac  now  hangs  through  a  narrow 
opening  above  Poupart's  ligament.  It  is  now  twisted  ener- 
getically, and  is  then  laid  over  the  outer  surface  of  the 
aponeurosis  of  the  external  oblique  muscle,  and  against  the 
external  ring  and  in  the  direction  of  the  canal.  By  this  ten- 
sion and  bulk,  pressure  is  made  on  the  canal  and  acts  as  a 
compression.  The  parts  are  now  fixed  in  this  twisted  po- 
sition by  means  of  deep  stitches  passed  above  the  twisted 
sac,  through  the  fibres  of  the  external  oblique  tendon,  and  the 
underlying  fibres  of  the  internal  oblique  and  transversalis, 
through  the  sac  and  then  made  to  embrace  Poupart's  liga- 
ment, care  being  taken  not  to  sew  into  the  external  iliac  ves- 
sels or  spermatic  cord. 

Duplay''s  Method. — ^Having  performed  this  oiDcration, 
with  perhaps  slight  modification,  I  feel  inclined  to  men- 
tion it  here.  The  incision  down  to  the  hernial  sac  is  made 
similar  to  that  of  Bassini,  and  the  field  is  cleared  by  severing 
the  aponeurosis  of  the  roof  of  the  canal.  The  incision  is 
cleared  to  half  an  inch  above  the  internal  ring.  The  cord  and 
sac  are  separated  and  isolated,  the  sac  is  now  opened  and 
drawn  down.  It  is  then  split  into  from  four  to  six  j)ieces ;  the 
tails  or  split  pieces  are  tied  into  a  knot  by  the  aid  of  the  he- 
mostatic forceps,  after  which  the  end  may  be  again  split  and 
each  tail  piece  tied  again.  All  the  strips  are  thus  treated  and 
then  secured  by  jDassing  a  catgut  suture  through  the  knots  to 
prevent  sliiDping.     The  knots   may  now  be  secured  to  each 
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other  and  the  ends  if  redundant  may  be  snipjDed  away. 
These  are  noAV  jDushed  up  above  and  within  the  internal  ring. 
The  writer's  modification  is  to  suture  the  stumps  to  the 
columns  of  the  rings.  The  ring  is  to  be  closed  and  rein- 
forcedj  suturing  it  with  choniatized  catgut,  and  leaving  it 
sufficiently  open  so  as  not  to  crowd  tightly  upon  the  spermatic 
cord,  which  is  pushed  to  the  outer  side.  The  incision  is 
then  closed  in  a  manner  similar  to  that  of  the  operation  of 
Bassini. 

It  is  believed  that  the  principal  elements  of  success  in  all 
operations  for  hernia,  are  thorough  asepsis  and  a  perfect  rein- 
forcement of  the  internal  ring.  In  some  cases  Bassini's 
method  may  not  give  the  advantage  in  this  regard,  and  a  re- 
sort to  Halsted's  method  in  taking  care  of  the  aponeuroses 
would  be  preferred.  From  our  personal  experience  we  are 
partial  to  dealing  with  the  sac  after  Duplay's  method.  In  small 
hernias,  this  might  not  be  quite  practicable,  owing  to  the 
shortness  of  the  sac. 

The  most  successful  method  of  dealing  with  hernia  is  to 
study  well  the  best  methods  and  then  to  select  such  elements 
from  each  as  will  be  dictated  in  each  individual  case.  We  are 
not  inclined,  therefore,  to  adopt  a  single  author,  but  to  select 
from  each  one  who  has  gained  renown  in  such  points  as 
promise  the  best  results. 

Kocher's  method  is  sometimes  used,  but  it  is  open  to 
serious  objections.  It  is  placed  here  to  show  the  reader  what 
may  be  done,  but  not  what  ought  to  be  done.  This  operation 
is  incomplete,  as  the  canal  and  rings  are  not  exposed  and 
dealt  with.  The  structures  are  also  in  danger  of  being  bruised, 
and  the  free  action  of  the  surgeon  is  prevented  by  the  small 
opening.  The  sac,  in  my  opinion,  should  not  be  left  in  the  canal. 
On  the  other  hand  the  lifting  and  piling  of  the  external  oblique 
aponeurosis,  exposes  well  the  deeper  structures,  and  allows  the 
surgeon  to  attack  at  once  the  inner  ring.  Correction  of  the 
peritoneum  at  the  dilated  internal  ring  causes  total  obliteration 
of  the  sac,  and  carries  it  up  within  the  abdomen.  The  cut 
rings  and  canal,  removes  material  that  would  otherwise  favor 
a  relapse.     The   suturing  of    the    enlarged    internal  ring    re- 
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stores  it  to  normal  size.    This  closure  of  the  internal  ring  is 
the  important  step  of  a  successful  operation. 
The  following  conclusions  are  now  drawn: 

1.  With  careful  antiseptic  and  asej)tic  precautions,  pro- 
vided the  operator  is  familiar  with  the  anatomical  conditions, 
an  operation  for  the  cure  of  hernia  is  a  comparatively  safe 
procedure. 

2.  That  sterilized  chromatized  tendon  or  catgut  is  the 
most  suitable  material  for  buried  sutures. 

3.  That  the  wound  should  be  sutured  layer  by  layer 
separately  and  accurately,  using  a  continuous  stitch. 

4.  That  in  the  great  majority  of  cases  the  operation  is  an 
entire  success,  and  the  per  cent  of  mortality  is  almost  nil, 

Iffeducible  Hcfnia*  This  term  is  applied  only  to  that 
character  of  hernia  that  cannot  be  returned  into  the  abdominal 
cavity  by  intelligent  taxis,  and  where  there  is  no  marked  ob- 
struction or  strangulation  jiresent.  If  either  obstruction  or 
strangulation  is  present  to  a  manifest  degree,  their  importance 
give  to  the  hernia  their  characteristics  of  obstructed  or  stran- 
gulated hernia. 

A  hernia  may  be  rendered  irreducible  by  adhesions,  or  by 
a  hypertrophy  of  the  general  mass,  as  it  is  frequently  found 
where  the  omentum  protrudes.  The  hernia  may  be  temporarily 
irreducible,  because  of  distension  of  the  sac  with  gas,  fluid 
or  fecal  matter,  or  by  great  pressure  of  the  abdominal  contents. 
Muscular  contraction  of  the  ring,  or  inflammatory  action,  may 
temporarily  prevent  the  hernia  from  returning  into  the  abdo- 
men. When  these  are  present  they  always  give  rise  to  pain 
or  uneasiness,  and  such  cases  often  pass  on  to  strangulation, 
with  intensification  of  symptoms,  unless  soon  relieved.  Warm 
or  cold  applications  should  be  used  to  allay  irritability; 
spraying  of  ether  upon  the  tumor;  fomentations  of  tobacco 
and  opium  may  be  given  to  allay  peristalsis,  and  taxis  may 
be  employed. 

When  the  hernia  is  irreducible  from  adhesions  or  hyper- 
trophy, having  a  history  of  being  irreducible,  the  use  of  a 
truss  is  of  no  advantage,  and  the  discomfort  and  danger  of 
injury  would  be  great  under  such  a  procedure. 


502  HERNIA. 

Opening  of  the  sac,  dull  dissection  done  with  care,  ma- 
nipulation with  the  fingers  are  sometimes  justifiable  proced- 
ures. Often  the  presence  of  omentum  or  intestine  adherent 
in  the  neck,  or  a  single  adhesive  band  divided,  will  set  free 
the  whole  mass,  but,  upon  the  other  hand,  many  adhesions 
may  be  encountered. 

Inflamed  Hernia,  This  condition  is  generally  due  to  local 
injury  and  may  simulate  the  local  symptoms  of  strangu- 
lation. The  skin  becomes  j)ainful,  red  and  hot;  the  tissues 
infiltrated  and  the  sac  distended  with  serum,  but  the  con- 
stitutional symptoms  of  strangulation  are  absent. 

This  condition  may  be  relieved  by  hot  or  cold  applications, 
by  rest  in  bed,  low  diet  and  the  use  of  anodynes.  In  some 
cases  the  local  inflammation  may  extend  to  a  general  peri- 
tonitis, and  result  in  death. 

Incarcerated  Hernia.  Where  this  condition  is  present  with- 
out strangulation,  it  is  usually  slow  in  its  development. 
A  knuckle  of  bowel  has,  in  all  probability,  protruded  into  the 
hernial  sac  and  become  filled  with  hard  fecal  matter.  Con- 
stipation is  present,  and  the  abdomen  becomes  gradually  dis- 
tended. Eructations  of  gas  Avithout  escape  of  flatus  per  rectum 
shows  the  severity  of  the  obstruction.  If  the  obstruction  con- 
tinues there  will  be  sickness  of  the  stomach,  vomiting,  and 
finally  throwing  up  of  fecal  matter,  thus  rendering  it  difficult 
to  separate  the  condition  from  that  of  actual  strangulation. 

The  treatment  Avill  at  first  consist  of  such  manipulation 
as  may  be  calculated  to  press  the  fecal  contents  from  the 
knuckle  of  boAvel,  and  warm  fomentations  applied  to  the 
tumor.  Rest  in  the  recumbent  posture  with  the  hips  raised. 
A  quieting  opiate  may  be  given  at  first,  care  being  taken  not 
to  mask  the  symptoms  and  be  misled  by  the  quieting  action 
of  the  drug.  Injections  of  olive  or  castor  oil,  plenty  of  it 
may  be  given. 

The  writer  has  often  used  a  half  pint  of  olive  oil  at  an  in- 
jection and  castor  oil  by  the  mouth  at  the  same  time.  Fol- 
lowed up  with  a  half  gallon  or  a  gallon  of  warm  water,  and 
castile  soap  shavings  dissolved  in  the  water.  Failing  in  this, 
an  operation  becomes  necessary  to  release  the  mass. 


CHAPTER  IV. 


STRANGULATED    HERNIA. 

Symptoms — Seat  of  Stricture — Treatment — Medical,  Taxis,  Herniotomy;  Arti- 
ficial Anus — Resection  of  the  Bowel. 

Strangulation  should  always  be  regarded  as  a  source  of 
danger,  and  every  hour  that  it  continues  lessens  the  chances 
of  recovery.  Strangulation  is  established  when  the  return 
flow  of  blood  is  impeded  and  the  onflow  of  blood  is  obstructed 
in  the  hernial  coil. 

Symptoms-  The  patient  directly  feels  a  violent  pain  in  the 
region  of  the  stomach  or  near  the  umbilicus,  as  if  a  cord  was 
tied  tightly  around  his  body;  this  is  folloAved  by  a  faint  feel- 
ing, with  eructations,  then  fecal  constipation  is  obstinate, 
and  the  abdomen  soon  becomes  distended  with  gas.  There  is 
a  desire  to  go  to  stool,  but  only  the  fecal  matter  from  the  lower 
bowel  passes.  The  tumor  feels  hard  and  sometimes  tender 
to  the  touch,  but  often  the  local  symptoms  are  slight  in  pro- 
portion to  the  constitutional.  If  the  hernia  has  been  small, 
the  patient  may  not  be  apprised  of  the  fact  that  it 
has  anything  to  do  with  his  symptoms,  and  the  physician 
may  overlook  the  cause  and  take  the  difficulty  to  be  a  mere 
colic.  The  pulse  is  hard  and  quick  at  first,  and  the  patient 
feels  and  looks  anxious.  As  the  symptoms  increase  the 
vomiting  persists  and  the  feces  are  thrown  through  the  mouth. 
The  pulse  grows  more  frequent,  smaller,  but  still  hard.  The 
abdomen  now  becomes  extremely  tender  to  the  touch;  the 
jDeritoneum  is  inflamed  and  the  pulse  is  small,  thready  and 
frequent.  Hiccough  occurs,  costiveness  continues,  the  tumor 
is  more  tense,  and  sometimes  becomes  inflamed  on  its  surface. 

Finally  the  pulse  intermits,  a  cold  perspiration  is  ob- 
served, the  mind  is  less  concerned,  depression  ensues,  the 
pain  is  less,  and  the  patient  is  more  hopeful  though  the  con- 
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dition  is  more  grave.  It  must  be  observed  that  the  pain  in 
the  abdomen  is  reflex  and  sympathetic,  the  discharge  of  vomit, 
bile  and  feculent  matter  is  due  to  reflected  peristalsis  which 
takes  place  above  the  point  of  strangulation.  The  tension  of 
the  abdomen  at  first  is  due  to  the  gases  and  subsequently 
to  peritoneal  inflammation.  The  hiccough  is  a  bad  omen.  It 
has  been  accounted  a  symptom  of  gangrene,  but  this  is  not 
always  the  case.  The  enlarged  hernia  may  be  due  to  pent-up 
blood,  but  effusion  is  often  present  in  the  hernial  sac,  in- 
creasing the  bulk. 

Just  before  death  there  is  always  a  copious  action  of  the 
bowels.     Dissolution  produces  relaxation. 

The  symptoms  of  strangulation  are  not  always  continu- 
ous. At  short  intervals  the  patient  may  be  free  from  pain  and 
suffering,  then  again  they  become  violent.  When  gangrene 
of  the  sac  has  taken  place,  the  skin  over  the  tumor  may  be 
emphysematous  and  retain  any  impression  of  the  finger. 
Within  the  sac  a  bloody  serum  gathers.  The  intestine  turns 
first  deep  red,  then  brown,  and  is  covered  with  a  coat  of  glutin- 
ous matter.  If  the  sac  is  opened  an  offensive  smell  is  emitted 
and  the  intestine  loses  its  brilliancy.  Under  these  conditions 
taxis  or  finger  pressure  would  easily  rupture  the  intestine. 
The  omentum,  when  gangrenous,  is  of  a  dark  color,  easily 
crumbles,  and  crackles  under  pressure. 

The  Seat  of  Stricture  may  be  at  the  external  abdominal 
ring,  but  in  the  greater  number  of  cases  it  is  at  the  internal 
ring,  or  it  is  at  times  within  the  canal.  A  small  hernia  is  more 
easily  strangulated  than  a  large  one.  It  occasionally  happens 
that  during  collapse  from  complete  relaxation  a  hernia 
reduces  itself,  but  no  jDhysician  will  wait  and  trust  for  such  a 
fortunate  event.  Delay  is  dangerous,  and  efforts  for  relief 
should  be  immediately  enforced.  The  physician  should  not 
for  a  moment  lose  sight  of  this  fact. 

Treatment.  Notwithstanding  all  this,  a  strangulated  hernia 
is  not  to  be  subjected  invariably  to  immediate  heroic  efforts  at 
reduction .  In  some  cases  of  old  hernia  with  pain  and  ab- 
dominal uneasiness  the  mass  is  not  readily  reduced.  If  not 
of   long    standing,    and    the    symptoms  are    not    urgent,    the 
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patient  should  be  put  at  rest  with  hips  elevated  and  the 
hernia  sustained  with  equable  pressure  by  means  of  an  elas- 
tic bandage.  Hot  or  cold  applications  may  be  used,  and  a 
hypodermic  dose  of  morjihia  may  be  given  to  relax  and  pro- 
duce sleep.  This  delay,  however,  is  not  justifiable  where  the 
evidences  of  strangulation  are  marked, and  vomiting  is  present. 

Opium  or  morphia  is  only  admissible  at  such  times,  and 
then  great  precautions  should  be  exercised  lest  it  so  masks 
the  symptoms  as  to  lead  to  a  fatal  delay. 

Taxis.  Taxis,  like  other  means,  is  good  only  when  it  is 
required.  Without  a  perfect  understanding  of  its  use  and 
power  it  is  a  dangerous  procedure.  If  the  strangulation  has 
been  long  continued,  the  danger  increases. 

Taxis  is  performed  in  the  following  manner:  The  patient 
is  j)laced  in  the  recumbent  position;  the  head  and  shoulders 
are  slightly  elevated;  the  thighs  are  flexed  at  right  angles  with 
the  body.  The  bladder  is  previously  emptied.  The  surgeon 
takes  his  position  to  the  side  of  the  patient,  passes  his  hand 
down  betw^een  the  thighs,  and  coming  up,  he  grasps  the  hernia, 
and  with  his  thumb  and  fingers,  he  kneads  the  tumor  at  the 
upper  part  of  the  inguinal  canal,  or  at  the  supposed  location 
of  the  stricture.  Gentle  pressure  may  be  employed  by  holding 
the  hernia  at  the  same  time  in  the  palm  of  the  hand,  but  it  is 
usually  advisable  to  draw  the  hernial  contents  outward,  thus 
lessening  the  bulk  and  unlocking  the  constricted  portion. 

A  strangulated  hernia  is  often  sensitive,  and  pain  is  ex- 
cited by  manipulation,  which  opposes  reduction.  An  anaes- 
thetic may  be  administered.  This  is  a  powerful  relaxant,  and 
aids  in  reduction,  but  still  no  violent  means  should  be  used 
because  of  the  patient  being  deprived  of  sensibility,  and  more 
especially  is  this  true  when  the  strangulation  has  continued 
for  any  great  length  of  time.  In  the  later  hours  of  strangula- 
tion, when  there  is  likelihood  of  the  bowel  being  swollen,  con- 
gested or  gangrenous,  taxis  is  hopeless  and  worse  than  use- 
less. 

A  spraying  of  ether  upon  the  hernia  has  been  known  to 
contract  the  tissues  and  empty  the  excess  of  blood,  and  fo- 
mentations of  tobacco  have  been  recommended  to  relax  the 
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tissues,  but  usually  the  dangers  of  delay  are  so  great  and  the 
safety  of  an  operation  so  assured,  when  performed  early,  that 
no  time  should  be  lost.  The  manijDulation  of  a  strangulated 
hernia  after  six  hours  is  of  doubtful  propriety,  and  after  twelve 
hours  it  should  not  be  attempted  at  all.  It  is  true  that  re- 
duction has  been  effected  after  a  longer  period  than  this,  but 
these  cases  are  extremely  rare,  and  the  danger  of  a  fatal 
termination  is  so  much  increased  by  the  delay,  that  we  cannot 
invite  procrastination,  and  it  is  wiser  to  proceed  at  once  to  the 
ojDeration. 

Herniotomy.  The  integument,  pubes,  and  scrotum  should 
be  shaved,  scrubbed  with  a  clean  stiff  brush,  with  ethereal  or 
green  soap  and  warm  Avater,  and  finally  bathed  with  sublimate 
solution  1-1000.  The  patient  is  now  placed  on  the  operating 
table  and  fully  anaesthetized,  the  hips  slightly  elevated.  The 
hands  and  instruments  must  be  clean,  and  antiseptic  solu- 
tions at  command.  The  bladder  is  to  be  emptied.  The  first 
incision  is  made  by  pinching  up  the  skin  in  a  fold  transverse 
to  the  line  of  incision;  an  assistant  grasps  the  otlier  end  of  the 
fold  and  holds  it  steady.  The  knife  is  now  made  to  transfix 
the  integument  with  the  back  of  the  blade  toward  the  hernia. 
With  one  stroke  the  external  incision  is  made.  If  properly 
pulled  up,  the  incision  will  be  of  full  length,  extending  from 
one  inch  above  the  internal  ring^  to  the  spine  of  the  pubis 
below.  This  method  saves  time  and  the  incision  is  made 
with  greater  accuracy  than  cutting  from  without  inward,  be- 
sides the  superficial  vessels  are  lying  on  the  field  below  and 
can  now  be  cared  for  with  ease.  The  line  of  incision  is  usually 
in  the  axis  of  the  tumor.  All  bleeding  should  be  arrested  at 
once,  first,  with  hemostatic  forceps  and  if  need  be,  tying  with 
chromatized  catgut.  The  wound  may  be  irrigated  with  sub- 
limate solution  1-3000  or  mopped  with  an  antiseptic  j)ad  made 
of  absorbent  cotton  enclosed  in  antiseptic  gauze.  The  oper- 
ator now  dissects  his  way  down  cautiously  to  the  hernial  sac. 
He  must  recognize  the  sac,  lest  he  cut  through  it  unawares. 
Each  structure  should  be  cut  upon  the  director  .  A  small  open- 
ing is  made  and  the  director  is  slipped  through  it  and  the 
tissue  divided  the  length  of  the  external  incision,     A  "  rat- 
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toothed"  forceps  lifts  tlie  structures,  the  knife  is  turned  flat 
and  a  nick  is  all  that  is  necessary  to  admit  tlie  point  of  the 
director. 

When  the  sac  is  reached,  it  is  entered  in  a  manner  as  di- 
rected above.  Previously,  it  may  be  detected  by  its  color  and 
usually  smooth  surface,  and  by  moving  it  back  and  forth,  the 
gases  beneath,  or  serum  collection,  and  the  intestine  wall  may 
be  felt.  As  soon  as  the  opening  is  made,  the  serum  will  es- 
cape. The  serum  will  be  clear  or  straw-colored,  in  case  of 
recent  strangulation,  bloody  or  black  looking  in  case  of  long 
strangulation,  and  there  will  be  necrosed  tissue  and  foul 
odor  in  case  of  a  gangrenous  bowel  or  omentum.  In  some 
rare  cases  the  sac  may  be  adherent  to  the  intestines,  and 
puncture  of  the  gut  has  occurred  under  such  circumstances. 
Even  should  this  accident  happen,  it  is  not  dangerous,  as  the 
opening  can  be  closed  by  the  Lembert  suture.  As  the  sac  is 
opened  a  groove  director  is  made  to  enter  and  the  sac  is 
divided  large  enough  to  admit  the  finger,  and  when  this  is 
accomplished  the  sac  can  be  lifted  and  further  divided,  as 
may  be  indicated.  The  contents  are  thus  exposed  to  view. 
A  thorough  irrigation  should  now  be  made,  especially  if  there 
be  disintegrated  matter.  A  hot  boric  acid  solution  is  the 
best,  or  if  the  odor  is  foul,  the  sublimate  solution  1-3000. 
The  strangulation  of  the  neck  of  the  sac  prevents  the  wash 
from  entering  the  abdominal  cavity. 

The  hands  of  the  operator  should  now  be  re-cleansed  and 
search  made  for  the  stricture.  The  nail  of  the  index  finger 
of  the  left  hand,  the  palmar  surface  of  which  is  turned  up- 
ward, can  be  slipped  upward  beneath  the  stricture  usually  and 
can  often  be  made  to  tear  the  band  by  pressing  directly  up- 
ward. No  harm  can  be  done  to  the  intestine  if  the  pressure  is 
made  in  this  Avay.  If  this  seems  impracticable  or  cannot  be 
done,  a  hernial  knife  is  to  be  used,  or  if  this  knife  is  not  at 
command,  take  a  curved  bistoury  and  Avrapthe  blade,  leaving 
the  edge  bare  for  half  an  inch  near  the  point.  Now  guide  the 
knife  with  the  point  of  the  finger,  to  the  stricture  in  front  of  the 
hernial  contents,  push  it  carefully  under  the  stricture  flat- 
wise, until  the  sharp  edge  of  the  knife  is  parallel  with  the  con- 
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striction.  The  edge  of  the  knife  is  now  turned  upward  against 
the  ring  and  is  pressed  against.  The  knife  should  be  held  so 
as  to  point  upward  and  slightly  inward  toward  the  umbilicus, 
as  this  position  is  applicable  in  both  oblique  and  direct  hernias. 
The  least  nick  of  the  knife  will  so  sever  the  band  that  it  be- 
comes an  easy  matter  to  complete  the  work  by  the  finger. 
But  now  comes  the  responsible  part  of  the  task.  Is  the  bowel 
in  a  condition  to  return?  Is  the  sac  adherent?  Is  there  gan- 
grene present?  When  the  stricture  is  cut  or  broken,  the  her- 
nial contents  are  disposed  to  recede,  if  not  adherent,  and  care 
should  be  exercised  to  retain  it  out,  until  the  operator  is  satis- 
fied as  to  its  condition.  The  color  of  a  strangulated  intestine 
varies  from  a  pinkish  gray  to  a  black.  If  doubt  exists  as  to 
its  viability,  cover  the  parts  with  cloths  dipped  in  hot  boric 
acid  solution  and  wait  from  five  to  twenty  minutes  to  see  if 
the  circulation  Avill  be  established;  if  so,  return  it,  taking  care 
not  to  alloAV  blood  to  follow  from  the  wound.  A  plug  of  gauze 
can  occupy  the  opening  for  the  time.  No  sublimate  solution 
should  be  used  now,  when  the  fluid  can  enter  the  peritoneal 
cavity. 

If  the  bowel  is  gangrenous,  it  is  safe  to  hold  it  for  a  time 
and  apply  the  warm  boric  acid  compress,  but  if  it  be  sphace- 
lated— black  and  friable,  it  must  be  kept  out,  and  either  an 
artificial  anus  must  be  made,  or  a  resection  of  the  dead  part 
with  rejoining  of  the  ends  of  the  gut. 

If  omentum  is  contained  in  the  hernia,  if  it  is  small  in 
amount,  say  an  inch  or  two,  and  is  unchanged,  reduce  it,  but 
if  a  pathological  change  has  taken  place  in  its  structure  it 
shovdd  be  drawn  out  until  healthy  omentum  is  reached,  and  tied 
with  catgut,  then  cut  away. 

Now,  if  the  condition  of  the  parts  and  that  of  the  patient 
is  such  as  to  warrant  it,  the  wound  should  be  closed  as  in  tlie 
radical  operation  for  the  cure  of  hernia.  If  the  parts  are 
necrotic  the  intestinal  wall  broken  down,  or  if  there  is  danger 
of  a  rupture  of  the  gut,  one  of  the  two  alternatives  must  be  re- 
sorted to,  namely,  an  artificial  anus  or  a  resection  of  the 
bowel . 

An  artificial  anus  may  be  preferred  in  cases  where  pa- 
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tients  are  not  in  good  condition — in  a  state  of  collapse  or  in 
quite  old  people,  but  if  the  patient  is  in  the  prime  of  life  and 
otherwise  healthy,  and  has  not  been  reduced  by  his  hernial 
suffering,  an  exsection  of  the  dead  portion  and  the  ends  of  the 
intestine  sewed  together  would  be  the  preferable  course  of  pro- 
cedure. 

An  artificial  amis  or  temporary  fecal  fistula  is,  under 
the  above  circumstances  made  by  drawing  out  the  bowel  to 
sound  tissue,  and  stitching  it  to  the  ring. 

Resection  of  the  hovnel  is  accomplished  by  releasing  the 
strangulation,  drawing  down  the  intestine  until  five  or  six 
inches  of  the  sound  gut  is  exposed,  then  grasping  the  in- 
testines with  the  fingers.  An  assistant  should  hold  close  to 
the  ring,  or  a  broad  tape  may  be  tied  loosely  around  each  in- 
testine near  the  ring,  to  prevent  retraction  or  the  escape  of  feces. 
With  sharp  scissors  the  intestines  are  divided  squarely  across, 
and  from  thence  the  mesentery  is  cut  in  a  Y-shape,  the  base 
of  which  corresponds  to  the  section  of  intestine  removed.  All 
bleeding  points  of  the  mesentery  are  now  to  be  ligated  with 
catgut.  The  gut  ends  to  the  tapes,  should  now  be  carefully 
emptied  and  thoroughly  washed  with  the  boric  acid  solution. 
The  edges  of  the  mesentery  are  stiched  with  interrupted  sutures 
and  the  divided  intestine  is  stitched  with  the  Lembert  suture, 
or  joined  by  means  of  the  Murphy  button,  which  procedure 
we  cannot  now  explain  in  detail.  The  external  parts  are  now 
adjusted  according  to  instructions  given  in  the  radical  cure 
of  hernia.  A  drainage  tube  should  be  inserted  and  anti- 
septic dressing  applied,  absolute  quiet  enjoined,  a  mild 
opiate  given ;  a  liquid  diet  kept  up  until  evidences  of  restored 
function  is  present. 


CHAPTER    V 


FEMORAL  HERNIA. 

Definition — Anatomy — Symptoms — Reducible — Irreducible — Strangulated — 
Diagnosis — Operative  Treatment. 

Femoral  hernia  stands  next  in  frequency  to  inguinal 
hernia,  and  is  found  more  commonly  in  females  than  in  males ; 
owing  to  the  fact  that  the  crural  space  is  largest  in  the  female. 
It  is  always  an  acquired  condition. 

The  superficial  fascia  covering  the  external  oblique  muscle 
on  the  abdomen,  is  continuous  down  over  Poupart's  ligament 
upon  the  thigh,  where  it  becomes  more  dense  and  serves  to 
keep  the  suj)erficial  veins  and  absorbents  in  their  proper  j)o- 
sition. 

Under  Poupart's  ligament  is  a  space  called  the  femoral 
or  crural  arch,  which  affords  passage  to  the  femoral  artery  and 
vein,  the  anterior  crural  nerve,  and  psoas  and  iliacus  internus 
muscles.  From  that  portion  of  Poupart's  ligament  which  is 
inserted  into  the  spine  of  the  pubes,  a  process  is  given  off 
which  is  extended  downwards  and  outwards  and  is  inserted 
into  the  ligament  of  the  pubes,  over  the  linea  ileo  pectinea. 
It  presents  a  triangular  surface,  and  its  border  looking  out- 
ward and  toward  the  femoral  vein,  is  concave.  This  struct- 
ure is  called  G-imbernat's  ligament. 

Two  fasciae  are  given  off  above  Poupart's  ligament,  one 
passing  between  the  peritoneum  and  transversalis  muscle, 
which  is  called  the  transversalis  fascia,  or  crural  septum; 
another  found  beneath  the  peritoneum  and  iliacus  and  psoas 
muscles,  and  this  is  the  fascia  iliaca.  Now,  the  transversalis 
fascia  is  lost  upon  Poupart's  ligament  throughout  its  course, 
except  where  the  femoral  vessels  escape.  At  this  point  the 
transversalis  fascia  continues  with  and  forms  a  part  of  the 
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femoral  sheath.  The  iliac  fascia  continues  with  Poujjart's 
ligament  at  its  outer  half,  and  constitutes  the  deep  femoral 
fascia  and  the  posterior  layer  of  the  femoral  sheath.  In  this 
sheath  is  the  femoral  artery  and  vein;  the  anterior  crural 
nerve  is  not  included. 

The  vein  is  internal  to  the  artery,  and  Gimbernat's  liga- 
ment lies  to  the  inner  side  of  the  vein  and  is  about  five- 
eighths  of  an  inch  away  from  the  vein,  and  this  space  between 
the  vein  and  Gimbernat's  ligament  is  the  femoral  or  crural 
canal. 

Under  the  superficial  fascia  of  the  groin  is  the  fascia  lata, 
which  has  two  attachments  above,  but  becomes  united  be- 
low. One  attachment  is  to  Poupart's  ligament  from  the  an- 
terior superior  spine  of  the  ilium  to  the  spine  of  the  pubis, 
and,  jDassing  downwards,  covers  the  femoral  artery  and  vein, 
the  anterior  crural  nerve,  and  the  muscles  on  the  outer  and 
front  part  of  the  thigh.  The  pectineal  fascia  is  interrupted 
at  about  the  position  of  the  femoral  vein  by  an  eliptical  open- 
ing measuring  about  an  inch  and  a  half  in  its  longest  diameter ^ 
designed  to  transmit  the  long  saphenous  vein  from  the  plane 
of  the  sartorial  or  pectineal  fascia  to  the  femoral  sheath.  This 
is  the  saphenous  opening.  It  is  imjDerfectly  defined  below, 
where  the  two  layers  blend^  but  it  is  sharply  outlined  above 
on  the  plane  of  the  sartorius  or  pectineal  fascia.  This  upper 
edge  is  crescentric  and  its  concavity  is  outward  and  is  called 
the  falciform  process  or  Hey's  ligament. 

The  femoral  canal  is  a  curved  passage  and  has  a  some- 
what funnel  shape,  being  larger  above  than  below. 

The  epigastric  artery,  in  its  course  upward  and  inward 
from  the  external  iliac,  passes  from  half  to  three-fourths  of  an 
inch  from  the  opening  where  the  absorbents  enter  the  abdo- 
men. There  is,  however,  considerable  variation  in  the  origin 
of  this  vessel,  and  it  is  well  also  for  the  surgeon  to  recognize 
the  fact  that  the  obturator  artery  frequently  arises  from  the 
epigastric,  and  usually  takes  a  course  to  the  outer  side  and 
beneath  a  hernial  protrusion,  but  occasionally  a  branch  may 
lie  directly  in  the  field  of  operation. 

The  coverings  of  femoral  hernia  from  without  inward  are 
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the  skin,  cribiifonn  fascia,  transversalis  fascia  and  the  peri- 
toneal sac. 

The  point  of  constriction  in  femoral  hernia  is  found 
usually  in  Ginibernat's  ligament,  just  within  the  canal  and 
at  the  inner  border  of  the  opening.  Occasionally  it  is  in  Hey's 
ligament. 


Fig.  207.     Femoral  hernia  on  the  right  side. 

Symptoms.  When  a  femoral  hernia  commences,  the  pa- 
tient's attention  is  called  to  the  part  by  the  pain  caused  in 
straightening  the  limb.  This  is  occasioned  by  the  extension  of 
the  fascia  lata  and  its  pressure  on  the  protruding  parts. 
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On  examination,  a  fullness  is  discovered  at  the  upper  and 
inner  part  of  the  femoral  sheath  which  may  disappear  on 
pressure  or  when  the  patient  is  recumbent.  The  fullness 
soon  increases  and  it  may  be  seen  about  the  size  of  a  walnut 
immediately  below  Poupart's  ligament.  As  the  swelling  en- 
larges it  projects  forward  and  sometimes  turns  upward 
over   Poupart's   ligament;    sometimes    sinks   downwards    into 


Fig.  208.    Double  femoral  hernia.    Unusually  large  on  the  right  side. 


Scarpa's  space,  and  I  have  seen  it  pushing  down  and  outward, 
lying  on  the  outside  of  the  femoral  vessels. 

When  the  tumor  is  small  it  may  be  mistaken  for  an  en- 
larged gland,  or  if  it  coils  iqtward,  it  may  be  mistaken  for  in- 
guinal   hernia,  in     which    case   A^ery    serious    miscliief    might 
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happen  in  case  of  an  operation,  or  attempts  at  reduction  by 
taxis. 

Femoral  hernia  is  most  frequently  found  on  the  right  side, 
probably  due  to  the  employment  of  that  side  to  a  greater  de- 
gree. Women  who  have  borne  many  children  are  more  liable 
to  it  than  others,  which  perhaps  arises  from  the  facts  of  the 
extension  of  the  abdominal  j^arieties  during  gestation,  and 
finally  a  relaxed  state  of  the  parts.  Old  persons  are  more 
frequently  affected  than  the  j^oung. 

The  protrusion  of  the  peritoneal  contents  is  most  fre- 
quently intestinal,  rarely  omental,  but  occasionally  both. 
The  appendix  vermiformis  and  the  ovary  have  been  found  in 
the  hernia  in  a  few  cases.  Femoral  hernia  is  subject  to  the 
same  conditions  as  the  inguinal,  in  that  it  may  be  reducible, 
irreducible,  incarcerated  or  strangulated. 

The  reducible  femoral  hernia  is  in  constant  danger  of 
strangulation  from  the  small  size  of  the  crural  canal  through 
which  it  passes,  and  hence  proper  means  should  always  be 
applied  to  prevent  its  descent.  The  employment  of  a  truss 
is  the  only  method  by  which  the  safety  of  the  patient  can  be 
secured  without  an  operation  for  the  cure,  but  the  truss  re- 
quired for  femoral  hernia  must  be  of  somewhat  different  con- 
struction to  that  of  inguinal  hernia.  The  pad  must  project 
down  farther  It  must  be  constantly  worn.  It  is  rare,  how- 
ever, that  a  truss  ever  effects  a  cure  in  this  variety  of  hernia. 

Irreducible  femoral  hernia  takes  place  from  adhesions 
and  from  the  growth  of  the  protruding  mass,  in  which  case  a 
truss  cannot  be  worn. 

Strangidated  femorcd  hernia.  The  symptoms  of  this  form 
are  the  same  as  in  the  inguinal  variety^  and  the  treatment 
is  the  same  except  that  taxis  is  employed  in  a  different  way. 
First,  the  patient  should  be  placed  on  a  table  or  bed  with  the 
shoulders  elevated  and  the  thighs  bent  at  right  angles ;  the 
involved  leg  should  be  thrown  over  the  opposite  leg  to  relax 
the  muscular  structure  about  the  hernia.  If  the  tumor  is 
hooked  over  Poupart's  ligament  this  must  be  recognized. 
The  tumor  must  be  pressed  downward  and  then  kneaded 
upward.      An    effort    should    always  be    made    to    draw   the 
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strangulated  gut  down  in  a  straight  line  and  lessen  its  vol- 
ume. As  in  the  inguinal,  so  in  the  femoral,  the  pressure  must 
be  gentle  and  continuous,  avoiding  violence,  which  might  pro- 
duce perforation  of  the  intestine  or  other  serious  consequences. 

As  the  symptoms  of  strangulation  in  this  variety  of  hernia 
are  usually  more  violent,  and  it  destroys  life  more  quickly,  there 
is  still  greater  necessity  of  an  early  operation.  It  is  not 
meant  that  an  operation  is  to  be  made  at  once  without  the 
employment  of  the  means  usually  preceding,  such  as  taxis, 
ice  packs  to  the  parts,  spraying  of  ether  upon  the  tumor,  hot 
fomentations  sometimes,  or  the  hips  elevated;  but  these 
means  when  indicated  should  be  carried  through  quickly,  and 
Avhen  a  failure  to  reduce  is  evident,  there  should  be  no  delay 
in  j)er forming  the  operation. 

The  Operation  for  Strangulated  Femoral  Hernia,  The  hair 
should  be  shaved  from  the  surface  and  the  parts  should 
be  made  aseptic  and  antiseptic  by  the  same  method  as  di- 
rected in  inguinal  hernia.  The  patient  is  then  j)laced  on  the 
table  and  an  anaesthetic  administered.  The  thigh  should  be 
bent  over  the  other  leg  and  slightly  raised  at  the  knee,  so  as  to 
relax  the  parts  about  the  groin.  AYithout  reference  to  the  lo- 
cation of  the  tumor,  the  incision  should  be  made  with  the 
view  of  exploring  the  femoral  canal,  as  that  is  the  point  of 
stricture.  The  first  incision  should  commence  over  Poupart's 
ligament  and  thence  downward  and  over  the  crural  canal.  A 
second  incision  can  now  be  made  at  right  angles  with  the 
first,  at  the  lower  end  of  the  first  incision,  so  that  the  two 
together  will  form  an  L  or  if  thought  best,  a  ±.  The  angular 
flaps  can  noAV  be  dissected  up  to  allow  sufficient  space.  The 
next  step  will  be  to  divide  the  superficial  fascia  to  the  same 
extent  as  the  integument.  The  transversalis  fascia  may 
then  be  seen,  and  there  is  usually  a  vein  of  some  size 
either  cut  or  brought  into  view — sometimes  an  artery — a  branch 
of  the  obturator.  If  a  careful  dissection  is  made — enough  to 
admit  the  end  of  the  finger  or  the  director,  these  vessels  may 
be  detected  and  drawn  to  one  side.  The  transversalis  fascia 
shovdd  be  opened  and  the  hernial  sac  exposed.  If  the  patient 
is  fat,  a  layer  of  adipose  tissue  may  be  found  between  tliis 


FEMORAL  HERNIA.  517 

fascia  and  the  sac.  The  fascia  propria  may  be  mistaken  for 
the  sac,  and  care  must  be  taken  in  detecting  points  of  differ- 
ence. The  hernial  sac  having  been  exposed,  it  should  be 
pinched  up  with  the  forceps  and  nicked — an  aperture  large 
enough  for  the  director,  upon  which  it  should  be  further  di- 
vided. A  quantity  of  fluid  usually  escapes,  which  varies 
in  quantity  and  quality  according  to  the  time  strangulation 
has  existed.  The  fluid  may  be  entirely  wanting,  and  if  tlie 
inflammation  has  run  high  there  may  be  adhesions  of  the  sac. 

Cutting  the  Strichtre.  This  is  an  important  step.  Its 
situation  must  first  be  ascertained.  It  is  usually  found  imme- 
diately beneath  Poupart's  ligament  in  the  striae  of  Gimbernat, 
but  it  may  at  times  be  found  in  the  fascia  lata.  The  little 
finger  is  the  exploring  instrument.  A  director  should  be  care- 
fully introduced  into  the  sac  anterior  to  the  hernial  contents, 
and  gradually  insinuated  under  the  stricture,  and  the  hernial 
knife  may  now  be  made  to  glide  along  the  groove  of  th  e  di- 
rector, its  cutting  edge  turned  upon  the  stricture,  while  the 
knife  is  turned  upwards  and  inwards  toward  the  umbilicus. 
The  point  of  the  finger  may  serve  as  the  guide  to  the  knife,  as 
we  have  hitherto  directed.  After  division  of  the  stricture,  care 
should  be  exercised  to  prevent  the  hernial  protrusion  from 
slipping  back  before  a  thorough  inspection  is  made.  The 
neck  of  the  sac  should  be  free  and  there  should  be  no  con- 
striction of  the  mass,  and  if  any  disease  is  manifest  it  should 
be  treated  in  the  same  manner  as  that  directed  in  inguinal 
hernia. 

After  the  operation  the  same  mode  of  closing  the  wound 
and  the  same  treatment  generally  should  be  given  as  in  the 
inguinal  variety  of  hernia. 


C  H  A  F  T  E  R  V  I 


UMBILICAL  HERNIA. 

Congenital — Acquired — Treatment  in  Infants,   and   in  Adults;  Strangulated — 
Taxis — Operation  for  Radical  Cure— Operation  by  the  Open  Method. 

Umbilical  Hernia  is  next  in  frequency  to  the  inguinal. 
Two  varieties  present  themselves  to  the  surgeon;  the  con- 
genital and  the  acqui'red.  Congenital  umbilical  hernia  is 
common  in  both  sexes.  The  j)rotrusion  takes  place  through 
the  opening  in  the  linea  alba  at  the  umbilicus,  which  in  the 
foetus  is  the  last  portion  of  the  abdominal  wall  to  develop  and 
close.  At  birth  the  oiDening  usually  becomes  closed  by  dense 
cellular  tissue  and  the  remains  of  the  umbilical  veins  and 
ductus  venosus  disappear. 

About  the  third  month  of  gestation,  the  umbilical 
vesicle  and  the  omphalo-enteric  duct,  within  its  vessels, 
begin  to  shrink,  and  in  cases  of  retarded  development  a 
thread-like  pedicle  may  be  seen,  even  at  full  gestation. 
Soon  afterwards,  the  tubes  of  the  urachus,  occupying  the 
lower  part  of  the  umbilical  opening,  shrink  and  close,  but  oc- 
casionally there  is  a  delay  in  development,  and  when  the 
child  is  born  there  may  be  an  opening  at  the  navel  through 
which  urine  passes.  Sometimes  the  reflected  tube  of  the 
amnion  is  found  to  pass  into  the  umbilical  cord  and  to  con- 
tain a  portion  of  the  small  intestine  at  birth.  In  such  cases  the 
umbilicus  is  dilated  and  receives  an  impulse  on  crying.  If 
the  cord  is  tied  over  this,  strangulation  of  the  intestine 
would  ensue  and  death  result,  perhaps  without  recognizing 
the  cause.     This  protrusion  is  a  form  of  hernia. 

Umbilical  hernia  commences  in  a  small  protrusion  which 
resembles  the  end  of  the  finger  in  a  glove;  it  may  be  the  um- 
bilicus itself  that  is  made  prominent,  or  at  times  the  protrus- 
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ion  is  a  little  to  one  side  of  the  umbilicus.  If  neglected  it  soon 
enlarges  so  that  it  pushes  below  the  umbilicus.  The 
disease  may  be  formed  by  the  protrusion  of  intestine  or 
omentum,  or  both,  and  is  often  attended  with  much  danger. 
When  the  intestine  has  protruded  it  may  be  distinguished  by 


Fig.  209.    Umbilical  hernia. 

its  elasticity,  its  uniform  feel  and  the  gurgling  of  gases.  When 
it  is  omental  the  feel  is  uneven  and  doughy.  The  intestinal 
protrusion  is  attended  wilh  uneasiness,  the  bowels  are  irregu- 
lar and  the  patient  is  troubled  with  flatulence  and  sometimes 
nausea.  In  the  omental  form  there  is  but  little  distress 
unless  it  is  strangulated. 
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Congenital  hernia  is  very  common  and  the  children  suffer 
from  griping  and  irregular  bowels. 

Treatment.  It  is  the  physician's  duty  to  teach  the  mother 
that  such  a  condition  ought  not  to  be  neglected.  At  the  begin- 
ning of  life,  nature  is  making  a  viogrous  effort  to  brace  the 
weakened  state  around  the  umbilicus,  and  a  simple  appliance 
is  usually  sufficient  to  restore  the  parts. 

The  plan  usually  adopted  is  to  apply  an  adhesive  plaster^ 
an  inch  and  a  half  wide  and  long  enough  to  reach  from  side 
to  side.  By  plastering  one  end  to  the  side  and  pinching  up  a 
couple  of  folds  of  the  integument — one  on  each  side  of  the 
umbilicus ;,  the  strap  is  drawn  and  laid  over  so  as  to  press 
these  folds  upon  the  protruding  mass.  This  furnishes  tissue 
that  lies  idle,  and  nature  contracts  it  into  repair  of  the  weak 
spot.  It  is  better  than  a  ball  or  pad,  as  the  pad  will  place  the 
tissues  on  a  stretch — a  thing  we  do  not  desire.  The  whole 
may  be  further  secured  by  a  linen  belt  around  the  body,  and 
by  good  care  the  parts  will  soon  be  well. 

In  adults,  women  are  much  more  liable  to  umbilical  hernia 
than  men.  If  the  patient  is  thin  the  tumor  is  usually 
quite  prominent,  but  in  fat  persons  the  hernia  may  be  almost 
imperceptible  on  superficial  examination.  It  may  be  so  blended 
with  fat  that  its  edges  are  not  well  defined.  Often  it  is 
flat  and  may  extend  downward  or  upward  in  the  parietes  of  the 
abdominal  walls. 

Generally  the  hernia  has  a  peritoneal  sac,  but  in  a  few 
instances  the  sac  may  be  absent. 

Umbilical  hernia  may  be  reducible,  irreducible  or  strangu- 
lated. The  evidences  of  these  conditions  are  not  unlike  the 
same  conditions  in  inguinal  hernia. 

In  umbilical  hernia  in  adults,  as  a  palliative  treatment 
and  to  prevent  further  accident,  a  truss  may  be  worn. 
The  pad  of  the  truss  should  not  merely  cover  the  open- 
ing but  it  should  extend  considerably  over  the  abdomen,  so 
as  to  press  on  a  larger  space  and  thus  support  the  walls. 
The  pad  can  be  secured  with  a  spring  or.  better  still;  by 
an  elastic  belt  around  the  body.  There  are  numerous 
styles    of    trusses    on   the   market,  from  which   the   surgeon 
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may  select  for  his  individual  case.  If  the  hernia  is  irre- 
ducible, a  truss  with  a  hollow  pad  to  fit  over  the  mass  will 
give  it  support  and  possibly  prevent  further  enlargement,  but 
if  the  hernia  is  very  large,  this  kind  of  truss  cannot  be  worn, 
and  all  that  can  be  done  in  such  a  case  is  to  support  the 
hernia  Avitli  an  abdominal  bandage  (woven  rubber  is  the  best) 
and  have  it  supported  by  shoulder  straps. 

Treatment  of  Strangulated  Umbilical  Hernia.  Place  the  patient 
in  the  recumbent  position  upon  the  back,  raise  the  shoulders 
and  flex  the  thighs  at  right  angles  with  the  body. 

The  surgeon  now  grasps  the  swelling  with  the  hand  and 
kneads  the  edges  Avitli  the  points  of  his  fingers  while  he 
presses  upon  the  protrusion.  A  steady  pressure  for  half  an 
hour  will  often  cause  it  to  settle  back.  Should  this  fail,  place 
the  patient  under  an  anaesthetic  and  repeat  the  taxis  as  above. 
Should  this  fail,  the  remedies  suggested  in  tlie  treatment  of 
strangulation  in  the  other  hernias  may  be  employed.  A  to- 
bacco clyster  has  been  recommended.  It  is  no  doubt  a  power- 
ful relaxant,  but  it  is  extremely  dangerous.  I  would  prefer 
nausea  from  lobelia  and  ipecac,  and  in  many  instances 
have  known  these  to  effect  relief,  but  should  the  hernia  con- 
tinue the  operation  is  next  in  order. 

Operation.  This  is  a  simple  procedure  and  only  requires 
a  knowledge  of  what  is  to  be  done  and  the  exercise  of  due 
caution. 

The  patient  is  duly  prepared  antiseptically  and  placed  on 
the  table  with  shoulders  slightly  raised,  and  then  the  last 
effort  at  taxis  is  made.  If  the  tumor  is  large,  it  should  be  lifted 
up  from  the  viscera  below. 

An  incision  is  made  on  the  median  line  from  the  umbilicus 
down  to  the  lower  border  of  the  hernial  opening,  care  being 
taken,  because  of  the  thinness  of  the  Avails.  The  sac  is  reached 
by  careful  dissection  upon  the  director.  A  couple  of  napkins 
dipped  in  a  hot  solution  of  boric  acid  should  be  ready  to  spread 
on  the  abdomen  on  each  side  of  the  hernia  to  receive  and  take 
care  of  any  intestines  that  are  liable  to  protrude.  The  sac 
should  be  pinched  up  and  opened  by  the  scalpel  held  hori- 
zontally.     The  opening  into  the  abdomen  can  be  enlarged  by 
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the  fingers  and  the  sac  is  split  up  on  the  median  line,  care- 
fully avoiding  the  bowel.  The  loop  of  bowel  shonld  now  be 
lifted  and  search  made  for  the  constriction.  The  stricture 
is  now  cautiously  divided,  usually  at  the  lower  border  of  the 
opening.  The  bowel  and  omentum  should  be  examined 
closely.  If  the  bowel  be  ulcerated,  the  injured  part  should  be 
drawn  a  little  way  out  of  the  cavity  to  prevent  any  fecal  matter 
or  pus  from  falling  into  the  abdominal  cavity.  If  the  boAvel 
has  lost  its  lustre,  if  deep  black,  and  has  a  putrefactive 
smell,  an  opening  should  be  made  in  it,  and  the  bowel 
drawn  out  till  healthy  gut  is  reached.  It  should  then  be 
stitched  with  antiseptic  silk  to  the  sides  of  this  cutaneous 
incision.  One  or  two  stitches  may  be  made  on  each  side  before 
opening  the  bowel,  to  prevent  retraction ^  and  some  large 
aseptic  sponges  dijaped  in  the  boric  acid  solution  should 
be  ready  to  receive  the  fecal  outpour.  If  the  bowel  be  only 
red,  or  of  a  chocolate  color,  it  may  be  returned.  If  doubt  ex- 
ists as  to  the  vitality  of  the  protrusion,  secure  the  parts  tem- 
porarily, and  place  the  hot  napkins  made  wet  in  the  antiseptic 
solution  over  the  parts,  and  wait  from  fifteen  to  thirty  minutes. 
After  the  constricting  bands  are  cut  it  may  take  a  little  time 
for  the  circulation  to  be  re-established.  The  rule  is,  if  there  is 
any  life  at  all  in  the  gut,  seek  to  save  it,  but  if  sphacelous, 
restoration  is  impossible.  Examine  the  omentum;  turn  it 
up  over  the  upper  edge  of  the  opening;  if  the  omentum  is 
diseased,  you  can  deal  with  this  with  a  little  more  impunity; 
if  gangrenous  or  sphacelated,  tie  the  vessels  with  chro- 
matized  catgut  carried  around  them,  and  cut  off  the  mass  with 
scissors.  Before  the  parts  are  released  all  bleeding  points 
should  be  checked.  There  should  be  no  haste  at  this  point. 
The  stump  of  omentum  should  be  secured  to  the  lower  edge 
of  the  incision,  so  that  when  adherent  it  will  guide  the  in- 
testines to  a  point  below,  thus  preventing  any  further  pro- 
trusion. It  is  well  to  make  a  neat  job  of  the  omentum  and 
tie  each  vessel  by  transfixing  it  with  a  needle.  Several 
little  stumps  are  better  than  a  big  bundle  of  puckered  omen- 
tum. It  is  a  little  unfortunate  to  have  a  patient  coughing 
at  the  time   of    the  operation.     The  bowels   are  almost  cer- 
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tain  to  be  forced  out.  If  such  a  condition  is  present  before 
the  incision  is  made,  a  delay  until  the  cough  seems  to 
be  under  control  is  the  best  course,  and  to  prevent  its  occur- 
rence at  the  timCj  a  little  skill  in  the  administration  of  the 
anassthetic  will  do  much.  If  the  bowels  protrude  there 
should  be  no  indiscriminate  handling,  and  they  should 
be  protected  by  warm  wet  towels.  Always  return  th6  intes- 
tines before  the  omentum;  then,  if  possible,  spread  the  omen- 
turn  out  over  the  intestines. 

The  stitching  should  be  j)ut  in  closely  and  a  firm  hold 
made  by  inserting  them  from  a  fourth  to  half  an  inch  from 
the  edge.  In  some  cases  the  sac  should  first  be  removed. 
The  peritoneal  coat  should  receive  a  row  of  stitches  with  cat- 
gut, and  the  rest  of  the  abdominal  walls,  should  be  secured  by 
buried  sutures,  but  my  preference  is  silver  wire  suture  passing 
through  all  the  structures,  taking  a  good  hold  of  the  recti 
muscles  and  sheath.  The  skin  may  be  sutured  also  with 
more  superficial  silk  sutures  between  the  wire.  The  whole 
is  then  covered  with  gauze,  this  covered  with  absorbent 
cotton  and  then  overlaid  with  rubber  tissue  that  reaches  be- 
yond all  underdressing,  so  as  to  lay  adherent  to  the  skin. 
If  an  artificial  anus  is  unavoidable,  the  gut  should  be  well 
sutured  to  the  edge  of  the  skin  so  as  to  prevent  any  leakage 
into  the  abdominal  cavity.  Frequent  dressing  will  become 
necessary  to  keep  the  parts  cleansed  of  fecal  matter. 

The  Radical  Cure  of  Umbilical  Hernia,  As  a  rule,  if  congenital 
or  infantile  cases  are  treated  properly  by  means  of  truss 
pressure,  nothing  more  will  be  required  to  effect  a  cure.  If, 
however,  a  failure  should  occur,  an  operation  Avould  be- 
come necessary. 

The  operation  should  be  performed  in  very  much  the  same 
way  as  has  been  described  under  strangulated  umbilical 
hernia.  Under  anaesthesia  and  the  usual  precaution,  the 
parts  are  exposed  by  incision,  the  structures  properly  ad- 
justed and  the  repair  made  in  a  complete  and  perfect  manner. 

If  a  superabundance  of  stretched  skin  is  present,  it  must 
be  dissected  away.  It  is  best  to  make  an  eliptical  incision 
embracing    the    hernial   protrusion.     This    incision    is  made 
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through  the  skin  only,  and  a  little  back  of  the  hernial  border. 
This  portion  of  skin  is  now  taken  off  entirely.  If  the  peritoneal 
sac  is  adherent  to  the  borders  of  the  rectus  muscle,  it  must 
be  carefully  separated.  Silver  wires,  or  strong  antiseptic  silk, 
is  used  for  sutures,  bringing  tlie  sutures  out  at  the  incised 
border  of  the  skin,  a  little  back  of  its  margin. 

The  sutures  are  all  inserted  before  any  attempt  is  made 
at  tying,  and  the  ends  left  sufficiently  long  to  allow  a  firm 
hold  in  closing  the  wound. 

The  edges  of  the  recti  muscles  are  excoriated  to  excite 
adhesion  and  the  margins  are  then  drawn  together,  which 
causes  an  infolding  of  the  peritoneal  portion  that  has  not 
been  severed.  The  wound  is  now  dressed  antiseptically. 
There  should  be  no  haste  in  taking  out  the  stitches,  and 
other  things  being  equal,  they  are  allowed  to  remain  ten  days 
or  two  weeks. 


CHAPTEll  VII 


OTHER  FORMS  OF  HERNIA. 

Ventral   Hernia— Definition — Treatment — Ischiatic  Hernia — Obturator  Hernia 
— Pudendal  Hernia — Vaginal  Hernia — Phrenic  Hernia. 

Ventral  Hernia.  The  word  ventral  signifies  helly.  It 
is  a  direct  hernia  occurring  in  any  part  of  the  abdomen,  most 
frequently  found  in  the  linea  alba  or  linea  semilunaris. 
When  it  takes  place  below  the  xiphoid  cartilage  it  may  be 
called  e^ 2^ (^i^s^^r/c  hernia;  when  in  the  loins  liiiiihar  hernia.  It 
is  caused  by  a  natural  deficiency  of  tendinous  structures, 
or  by  traumatism  in  which  the  continuity  of  the  walls  of 
the  abdomen  are  injured.  The  greater  number  of  cases 
occur  as  the  sequel  of  abdominal  section  that  has  been 
made  for  the  removal  of  tumors.  Where  an  imperfect  appo- 
sition of  the  structures  through  insufficiency  of  suturing  or 
premature  removal  of  sutures,  or  where  there  is  undue  strain 
before  the  parts  have  regained  sufficient  strength  it  may  oc- 
cur. 

Ventral  hernia  may  be  simple,  multij)le  or  massive.  The 
simple  variety  consists  in  apparent  stretching  of  the  walls 
of  the  abdomen,  and  may  be  accompanied  by  an  overlying 
mass  of  fat,  so  that  the  muscles  are  buried  from  sight.  The 
muscles  as  a  rule  do  not  lose  their  function  except  that 
there  is  a  weakened  state  of  the  abdominal  wall,  and  the 
sense  of  insufficient  support  at  the  seat  of  hernia.  The 
patient  may  not  be  conscious  of  any  pain  or  great  inconve- 
nience. 

The  multiple  variety  is  more  complicated.  There  is  a  re- 
traction of  the  muscles  and  fatty  tissue,  and  the  covering  over 
the  hernia  is  thin.  It  gives  rise  to  a  sense  of  weakness  and 
insufficiency  of  the  abdominal  wall,  and  may  incapacitate  the 
person  from  labor. 
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The  massive  variety  is  indicated  by  the  name  and  may 
protrude  as  large  as  a  child's  head  or  even  larger. 

There  is  usually  a  well-defined  marginal  ring  around  the 
border  of  a  ventral  hernia,  and  the  peritoneum  may  undergo 
considerable  thickening  and  may  have  folds  or  pouches. 

The  intestinal  mass  may  be  reducible,  irreducible,  in- 
carcerated or  strangulated,  though  the  danger  of  strangulation 
in  ventral  hernia  is  not  great.  The  danger  is  rather  that  the 
rent  in  the  abdominal  wall  Avill  increase  and  the  volume  of 
hernial  protrusion  will  increase  in  proportion. 

Treatment.  The  symptoms  and  treatment  of  this  variety 
do  not  need  much  special  consideration,  as  they  are  dealt 
with  in  a  manner  similar  to  the  other  forms  which  have  al- 
ready been  considered. 

Elastic  j)ressure,  with  suitable  pads,  will  best  fill  the  re- 
quirements of  a  truss. 

The  question  arises  whether  it  is  advisable  to  submit  to 
an  operation  for  a  radical  cure.  This  depends  upon  whether 
the  condition  gives  great  inconvenience.  If  the  proper  sup- 
port cannot  be  afforded  an  operation  ought  to  be  resorted  to. 

The  operation  is  similar  to  that  advised  for  umbilical 
hernia.  Except  in  old  voluminous  hernias,  in  which  the  re- 
traction of  the  borders  has  been  considerable,  it  is  well  to  open 
the  peritoneal  cavity  and  dissect  out  the  superfluous  tissue 
and  possibly  tie  off  the  sac. 

IscHiATic  Hernia.  This  is  a  protrusion  of  some  portion  of 
the  abdominal  viscera  through  the  ischiatic  opening  and  situ- 
ated under  the  gluteus  muscles,  protruding  either  above  or 
below  the  pyriformis  muscle.  It  is  usually  small  and  obscure 
and  it  may  exist  without  giving  any  local  evidences  of  its 
presence  except  on  firm  deep  pressure.  If  it  is  associated 
with  any  symptoms  of  strangulation,  and  there  is  no  local  evi- 
dences of  the  protruding  mass,  it  would  be  exceedingly  diffi- 
cult to  account  for  the  symptoms,  or,  rather,  to  locate  the 
point  of  constriction.  If  the  hernia  has  been  discovered  and 
strangulation  should  be  present,  and  no  relief  afforded  by 
manipulation,  the  case  would  justify  an  exploration. 

Obturator  Hernia.     In  this  character  of  hernia  the  viscus 
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escapes  at  the  upper  part  of  the  tliyroid  foramen.  If  any 
tumor  is  discovered  it  will  be  found  below  the  horizontal 
ramus  of  the  os  pubis,  a  little  to  the  inside  of  the  femoral 
vessel,  deeply  seated  and  difficult  of  diagnosis.  Indeed,  a 
number  of  cases  have  been  recorded  that  were  diagnosed  only 
after  death.  Pain  is  a  frequent  accompaniment  of  this 
variety  of  hernia,  as  the  tumor  usually  encroaches  upon  the 
obturator  nerve.  If  strangulation  should  occur  with  no  relief 
from  the  ordinary  methods  of  reduction,  an  incision  parallel 
to  the  femoral  vessels  and  midway  between  these  vessels  and 
the  pubic  spine  will  enable  the  operator  to  reach  the  sac. 

Pudendal  Hernia.  An  inguinal  hernia  in  the  female  may 
traverse  the  inguinal  canal  or  canal  of  Nuck  and  reach  the  labia, 
but  that  which  is  denominated  pudendal^  escapes  at  the  inner 
side  of  the  ascending  ramus  of  the  ischium  and  presents  itself 
in  the  posterior  part  of  the  labium,  thus  differing  from  an  in- 
guinal hernia.  The  situation  of  the  swelling,  and  its  want  of 
connection  with  the  abdominal  ring,  sufficiently  distinguishes 
it  from  the  inguinal,  but  it  must  be  remembered  that  cysts 
occasionally  develop  in  this  locality  and  hernia  should  not 
be  confounded  with  them. 

A  bandage',  pad  or  truss  may  prevent  an  increase  of  the 
disease,  but  cannot  retain  the  mass  within  the  abdomen. 
If  strangulation  should  occur  the  sac  must  be  reached  and 
carefully  opened,  and  the  stricture  divided  inwards  toward  the 
vagina,  care  being  taken  not  to  injure  the  bladder. 

Perineal  Hernia.  This  hernia  escapes  between  the  bladder 
and  rectum  in  the  male,  and  between  the  rectum  and  vagina 
in  the  female.  The  reflected  peritoneum  between  the  bladder 
and  rectum  becomes  involved  in  the  protrusion.  This  occur- 
rence may  take  place  without  external  signs,  as  in  a 
case  related  by  Sir  Astley  Cooper,  who  made  the  discovery  in 
the  dissecting  room,  and  one  given  by  Bromfield,  where  in  cut- 
ting for  stone  in  a  lad  of  seven  years  the  condition  was  dis- 
covered. Scarpa  met  with  a  case  in  which  the  hernia  formed 
a  tumor  in  the  perineum.  We  have  never  seen  an  instance 
of  the  kind. 

Vaginal  Hernia.     This  condition  may  occur  by  a  protru- 
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sion  of  the  bladder,  the  rectum  or  intestine  pushing  down  the 
vaginal  wall.  To  correct  the  difficulty  the  vaginal  wall  needs 
support,  or  the  operation  of  elytrotoyny  may  he  performed. 

Phrenic  Hernia.  The  abdominal  viscera  may  protrude 
through  the  diaphragm  at  its  natural  openings  constructed 
for  the  passage  of  the  oesophagus,  aorta  or  vena  cava,  and 
through  the  openings  occurring  from  wounds  in  this  membrane. 
In  such  an  occurrence  the  patient  suffers  from  interrupted 
respiration  and  cough,  symptoms  of  cardialgia,  vomiting,  etc. 
The  symptoms  are  so  much  like  other  ailments  that  it  is  with 
difficulty  that  a  diagnosis  may  be  made.  When  these  symp- 
toms date  from  an  injury  the  suspicions  may  lead  to  a 
diagnosis.     The  hope  of  relief  lies  in  a  laparotomy. 

Strangulation  of  the  Intestine  Within  the  Abdomen. 
The  intestine  may  protrude  through  an  aperture  in  the 
mesentery,  mesocolon,  or  omentum.  Sometimes  an  adhesive 
band,  a  congenital  diverticulum  or  blind  pouch  of  the  mu- 
cous or  serous  coats — the  muscular  coat  having  given  way, 
or  a  long  appendix  vermiformis,  may  entangle  the  intestine. 

The  precise  nature  of  strangulation  from  any  of  the  above 
structures  cannot  be  ascertained  without  an  exploratory  in- 
cision. Where  symptoms  of  strangulation  take  place  and  no 
protrusion  is  discoverable  through  the  walls  of  the  abdomen, 
there  is  not  only  a  justification,  but  an  absolute  necessity  for 
opening  the  abdominal  parietes  to  make  search  for  the  con- 
stricting portion  and  to  release  the  hernia.  Formerly  it  was 
held  that  as  the  precise  diagnosis  of  such  cases  could  not  be 
made  during  the  life  of  the  patient,  there  could  be  no  benefit 
derived  from  surgical  aid.  This  theory  is  now  exploded  and 
we  are  often  justified  in  opening  the  abdomen  in  order  that  a 
perfect  diagnosis  be  made. 
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Abscess — 

in  ankle-joint  disease,  323 
in  arthritis,  suppurative,  229 
tubercular,  239 
in  Potts'  disease,  155 
retropharyngeal ,    157 
lumbar,  156 
iliac,  157 
psoas,  156 
prognosis,  165 
of  the  knee-joint,  305 

treatment  of,   313 
in  hip- joint  diseases,  279 

diagnosis  of,  282 
in  shoulder-joint  disease,   338 
in  elbo-w  joint  disease,  342 
in  ankle-joint  disease,  323 
in  knee-joint  disease,   304 
of  the  foot,  330 
of  the  wrist,  346 
of  sacro-iliac  disease,   335 
Absence — 

of    louver    part    of    rectum    and 

anus,  113 
of  lo-wer  part  of  rectum,  115 
of  fibula,  439 
of  vertebral  arches,  74 
of  brain,  74,  76,  79,  80 
of  spinal  cord,  73 
of  extremities,  42 
of  fingers,  45 
Acute    arthritis    follo^ving    sprain, 

225 
Acute  polio-myelitis,  379 
Acid    hydrochloric,    injected    into 

joints,  245 
Acquired  oblique  inguinal  hernia, 

478 
Acromegaly,  35 

development,  36 
symptoms,  36 
complications,  36 
treatment,  36 
Acquired  deformity,  21 
Adherent  prepuce,  107 

causing  nervous  trouble,  108 
treatment,  109 
operation  for,  110 
Age   for   operating   in   epispadias, 

96 
Agitation     of   eggs    in    teratology, 
28 


Amputation     in     knee-joint     dis- 
ease, 318 

in  tuberculosis  of  joints,  246 
for    ankle-joint   disease,    331 
for  Charcot's  disease,  254 
for  diseases  of  the  feet,  331 
for   congenital  hypertrophy,  34 
for  arrested  gro'wth  of  extrem- 
ity, 45 
for  supernumerary  parts,  51 
Anencephalus,  74,  75,  79,  80 
Angioma,  56 
Anterior  embryonic   openings,   65, 

66,   71 
Ankle-joint  disease,  331 
etiology,  321 
pathology,  321 
symptoms,  322 
abscess,  323 
lameness,  322 
deformity,  322 
pain,  323 
diagnosis,  323 
differential  diagnosis,  323 
prognosis,  324 
treatment,  325 
amputation,   328 
injection,  326 
excision,  326 
Anatomy   of    direct   inguinal   her- 
nia, 483 
Anatomical         consideration         of 

joints,  217 
Anus — 

imperforation  of,  114 
artificial,  507 
diagnosis,  114 
prognosis,  114 
treatnaent,  115 
Ankylosis,  261 
fibrous,  261 
bony,  261 
etiology,  261 
pathology,  261 
symptoms,   262 
diagnosis,  262 
treatment  of  fibrous,  264 
treatment  of  bony,  269 
of  the  hip  joint,  297 
in  hip  joint  disease,  279 
in  knee-joint  disease,   318 
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Anterio-posterior  curvature  of  the 

spine,  145 
Angular    curvature    of    the    spine, 

145 
Anterio-posterior    spinal  brace  in 

Potts'   disease,  172 
Appendicitis  differentiated  from 

sacro-iliac  disease,   335 
Appliances     (corsets    and  braces) 

Potts'  disease,  169 
Arthritis,  acute,  225 

etiology,  225 

pathology,  225 

symptoms,  226 

diagnosis,  228 

prognosis,  228 

treatment,  229 

operation,  231 
Arthritis,  gonorrhoeal,  225 

deformities,  247 

chronic,  247 
Arthropathy,  251 
Arterial  nsevus,  56 
Arches  in  talipes,  397 
Arrested  growth  in  embryo,   39 
Arrested  growth — 

dwarfs,  39 

cretinism,  39 

congenital  atrophy,  42 
Artificial  talipes  cavus,  445 
Aspiration    in   tuberculosis    of 

joints,  244 
Aspiration,  preparation  for,  243 
Astragalectomy,  436 
Astragalo-calcaneal  joint^  di&ease , 

329 
Attitude    in    cervical    Potts'    dis- 
ease, 160 
Attitude  in  dorsal  Potts'  disease, 

159 
Attitude  in  lumbar  Potts' disease, 

160 
Attitude  in  sacro-iliac  disease,  334 
Atresia  ani  urethralis,  121 
Atresia  ani  vesicalis,  121 
Atresia  ani  vaginalis,  121 
Atrophy,  congenital,  42 

description,  42 

nutrition,  43 

deficiency  of  growth,  44 

treatinent,  45 

Balanic  hypospadias,  98 
Bandage  applied  for  talipes,  427 
Bassini's  operation,  491 
Beginning  of   malformation,   27 
Bed-frame  for  Potts'   disease,   168 
Bed    extension    for    hip-joint    dis- 
ease, 287 
Blastodermic  membrane,  27 
Blastodermic  cells  of  the  embryo, 
27 


Bow-legs,  363 

etiology,  363 

symptoms,  364 

diagnosis,  365 

prognosis,  365 

treatment,  366 
Bony  ankylosis,  261 
Brophy's    operation   for   cleft   pal- 
ate, 92 
Brain,  absence  of,  73 
Braces  for  torticollis,  203 
Braces  for  spine,  170,  171,  172,  173, 

195,  203,  204 
Brisement  force,  264 
Bubonocele,  471 
Bunions,    453 

Caries  of  the  joints,  233 
Caries  of  the  spine,  145 
Capillary  nsevus,  57 
Catheterization     following     opera- 
tions, 97 
Catheterization  in  hypospadias, 

100 
Calcaneus  shoe,  411 
Cephalopagus,  47 
Cerebro-spinal  fluid,  spina  bifida, 

75 
Cerebral  paralysis,  376 
Chinese  women,  deformed  feet  of, 

445 
Chronic  rheumatic  arthritis,  247 
Chronic  rheumatism  of  joints,  247 
Charcot's  disease,  251 

etiology,  251 

pathology,  252 

symptoms,   252 

diagnosis,  253 

prognosis,  254 

treatment,  254 
Circulation  in  monsters,  48 
Circumcision,  110 
Cleft-palate — 

development,  89 

errors  to  produce,  89 

treatment,  89 
operative,  90,  91 

osteoplasty,   92 

Brophy's  operation,  92 
Clitoris,  irritation  of,   108 
Club-hand,  132 

dorsal,  132 

palmar,   132 

radial,  132 

ulnar,  132 

symptoms,    133 

treatment,  134 

tenotomy  for,  134 

tendon    lengthening    for,    134 
Club-foot,  395 

caused  by  paralysis,  382 

congenital,   135 
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Club-foot — Continued — 
symptoms,   135 
treatment,  137 

Classification  of  talipes,  395 

Classification  of  deformities,  21 

Cold    abscess    in    Potts'    disease, 
156 

Cold  abscess,  contents  of,  157 

Constitutional       disturbance       in 
Potts'  disease,  157 

Constitutional  treatment  in  Potts' 
disease,  176 

Corsets  and  braces  in  Potts'  dis- 
ease, 169 

Corsets  and  braces  in  lateral  curv- 
ature,  195 

Compensatory    curvature    of      the 
spine, 199 

Complications  in  rickets,  357 

Complications  in  acromegaly,  36 

Contents  of  joints,  218 

Convulsions  in  rickets,  357 

Congenital  deformity,   21,   25,   26 

Congenital  malformation,  21 

Congenital  distortion,  21,  125 

Congenital  deformities,  tabulated, 
26 

Congenital  atrophy,  42 

Congenital  hypertrophy,  31 

Congenital  cysts,  60 

Congenital  dislocation  of  the  hip, 
125,   283 

Congenital     dislocation     of     other 
joints,  131 

Congenital  club-hand, 

Congenital  hernia,  71 

Congenital  rickets,  138 

Congenital  syphilis,  139 

Congenital  talipes  equinus,  401 

Congenital    talipes    equino-varus, 
415 

Congenital  contraction  of  the  fin- 
gers, 459 

Congenital  dislocation  of  the  cra- 
nium, 131 

Congenital  dislocation  of  the  ver- 
tebra, 130 

Congenital      dislocation      of      the 
shoulder,  131 

Congenital  dislocation  of  the  knee 
joint,  131 

Congenital  dislocation  of  the  hand, 
132 

Congenital  inguinal  hernia,   475 
formation  of,  475 

Congenital  tumors,  56 
mother's  marks,  56 
moles,  56 
cysts,  56 
causes  of,  55 

Condylomata,  62 

treatment,  62,  63 


Corns,  457 

Corns    and    calluses     in      equino- 
varus,  421 
Contraction  of  the  fingers — 

etiology,  459 

morbid  anatomy,  461 

diagnosis,  462 

prognosis,  462 

treatment,  462 

paralytic,  460 

traumatic,  459 

Dupuytren's,  463 
Coxalgia,  269 
Coxitis,  269 
Craniotabes,  353 
Cranium,     congenital    dislocation 

of,  131 
Cretinism,  39 

description,  39 

symptoms,  40,  41 

treatment,  42 
Cruveilhier's  palsy,  389 
Cysts,  56 

congenital,   60 

hydrated  or  hydrocele,  61 

dermoid,  61 

Deformities — 

acquired,  21 

classification  of,  21 

congenital,  25,  26 

definition,  21 

in  ankle-joint  disease,  322 

in  elbo-w-joint  disease,  341 

in  the  feet,  393 

in  the  fingers,  34,  44,  50,  459 

in  hip-joint  disease,  273 

in  hernia,  469 

in  knee-joint  disease,  304 

in  kyphosis,  208 

in  lordosis,  212 

in  lateral  curvature,  186 

in  Potts'  disease,  152 

in  paralysis,  375 

in  rickets,  355 

in  shoulder-joint  disease,   337 

in  toes,  457 

in  -wrist- joint  disease,  345 
Demonstrations   with  eggs   in  ex- 
perimental teratology,   28 
Dermoid  cysts,  61 
Destructive  osteitis  in  Potts'  dis- 
ease, 147 
Determination    of    sex    in    hypos- 
padias, 99 
Development  of  hypospadias,  98 

of  hermaphrodism,  104 

of  harelip,  84 

of  phymosis,  107 

of  imperforate  anus,  113 

of  acromegaly,  36 

of   elephantiasis,  36 
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Deviation  in  embryo,  27 

Didot's     operation    for    syndactyl- 
ism, 51 

Direct  inguinal  hernia,  475 
anatomy  of,  483 

Distortion,  congenital,  125 

Disturbance     of     equilibrium     in 
lateral  curvature,  178 

Diversions   of   orthopedic   surgery, 
21 

Diversion  of  primary  cell-mass,  47 

Division    to    produce    doubling    in 
embryo,  47,  49,  50 

Dorsal  club-hand, 

Dorsal  embryonic  openings,  73 

Double  monsters,  47 

Doubling  of  parts,  49 

Dupuytren's     contraction     of     the 
fingers,  460 

Duplay's  operation  for  hernia,  499 

Dura,  75 

D^rarfs,  definition  of,  39 

Echinacea  in  arthritis,  230 
Eggs,    demonstration   -with    in    ex- 
perimental teratology,   28 
Electricity    in    Charcot's    disease, 

254 
Electricity  in  club-foot,  429 
Electricity    in    lateral    curvature, 

194 
Electricity  in  paralysis,  383,  388 
Electricity  in  Potts'  disease,  176 
Electricity  in  progressive  muscu- 
lar atrophy,  392 
Electricity  in  sprains,  223 
Empyema,  as  causing  lateral  curv- 
ature, i80 
Embryo — 

excessive  growth  in,  31 
arrested  grovpth  in,   39,   42 
division    to    produce    doubling 

in,  47,  49,  50 
errors    to    produce    tumors    in, 

55,  60 
errors  to  produce  hiatus,  65 
errors  to  produce  hernia  in,  71 
errors  to  produce  spina    bifida 

in,  73 
errors  to  produce   meningocele 

in,  78 
errors    to    produce    encephalo- 

cele  in,  72 
errors     to    produce  anenceph- 

alus  in.  80 
errors    to    produce    hydroceph- 
alus in,   80 
errors  to  produce  harelip  in,  83 
errors  to  produce  cleft  -palate 

in,  89 
errors    to    produce      exstrophy 
in,  66 


Embryo — Continued — 

errors    to    produce     epispadias 

in,  95 
errors   to  produce  hermaphro- 

dism  in,  103 
development   of   phymosis   in, 

107 
development       of    imperforate 

anus  in,  113 
dorsal  opening  in,  73 
segmentation  in,  27 
blastodermic  cells  in,  27 
formation  of,  27 
deviation  in,  27 
Elbow- joint  disease,  341 
symptoms,  341 
treatment,  342 
excision,  343 
Elephantiasis,  36 

development,  36 
origin,  36 
symptoms,  38 
treatment,  38 
Elytrotomy  for  vaginal  hernia,  530 
Encephalocele,  76,  79 
Enterocele,  471 
Entero-epiplocele,  471 
Epiplocele,  471 
Epiblast,  27 

Epitheloid  and  giant-celled  tuber- 
cle, 241 
Epigastric  hernia,  527 
Epiphyseal    enlargement    in  rick- 
ets, 356 
Epispadias  repaired  by  two  opera- 
tions, 97 
complete,  95 
incomplete,  95 
with  exstrophy,  95 
Equino-varus,  talipes,  415 
Equinus  shoe  and  brace,  404 
Excision  for  bony  ankylosis,  319 
Excision   for    ankle    joint-disease, 

326 
Excision   for   elbow-joint    disease, 

343 
Excision  for  hip- joint  disease,  290 
Excision    for    knee-joint    disease, 

314 
Excision     for     shoulder-joint     dis- 
ease, 341 
Excision    for    wrist- joint    disease, 

346 
Excessive  growth,  31 
Exstrophy,  66 

diagnosis,  67 
prognosis,  67 
treatment,  67 
Extension     apparatus     for     Potts' 
disease,  169 
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Fasciotomy,  432 

Fevers,    as   a   cause   of   partilysis, 

382 
Fevers,  as  a  cause  of  arthritis,  225 
Fever  in  hip-joint  disease,  278 
Femoral  hernia,  470,  511 

coverings  of,  512 
Fibrous   ankylosis,   261 
Fingers,  contraction  of,  459 
Flat-foot,  437 

Formation  of  the  embryo,  27 
Formula  for  iodoform  emulsion,  244 
Foot — 

arches  of  the,  437 

deformities  of,  395 
Fractures  in  rickets,  357 
Fungus  arthritis,  233 

Genital  furrow,   95 
Genital  tubercle,  95 
Genu  verum,  363 
Genu  extrorsum,  363 
Genu  valgum,  369 
Giants,  31 

height,   31 

proportion,  31 

growth,  31 
Gonorrhoeal  arthritis,  225 
Grant's  operation,  299 
Gymnastic    exercises    for    lateral 
curvature,  194 

Habit — 

as  causing  torticollis,  197 

as   causing  lateral  curvature, 
128 

as  causing  kyphosis,  207 
Habitual   faulty  position   in   torti- 
collis, 197 
Halsted's  operation  for  hernia,  496 
Harelip — 

errors  to  produce,  83 

development,  84 

treatment,   85 

time  to  operate,  85 

operation  for  single,  86 

operation  for  double,  87,  88 
Halux  valgus,  453 

symptoms,  453 

treatment,  454 
Halux  varus,  456 
Hammer  toe,  457 

treatment,  457 
Hand,    congenital    dislocation    of, 

132 
Hematocele,  diagnosed    from    her- 
nia, 482 
Herniotomy,  506 
Height  in  giants,  31 
Hemiplegia,  375 
Heredity — 

causing  malformation,  29 


Heredity — Continued  — 

causing  tuberculosis,  234 
causing  hernia,  472 
Hermaphrodism — 

errors    to    produce,  in  embryo, 

103 
true,  102 
spurious,  102 
development,  104 
diagnosis,  104 
sexual  impulsion,  105 
treatment,  106 
differentiated    from    hypos- 
padias, 102 
Hernia,  congenital,  71 

general  consideration  of,  469 
frequency  of,  469 
varieties  of,  470 
definitions  of,  471 
etiology  of,  471 
sac,  472 
inguinal,  475 

indirect  or  oblique,  475 
direct,  475,  483 
congenital,  475,  484 
acquired,  478 

morbid  anatomy,  478 
symptoms,   480 
diagnosis,  481 
in  the  female,  484 
treatment  of  inguinal,  487 
the  use  of  trusses,  487 
injection  treatment,  487 
radical  cure,  491 
Bassini's  operation,  491 
Halsted's  operation,  496 
Kocher's    operation,    498 
Duplay's    operation,    498 
irreducible,  501 
inflamed,  502 
incarcerated,  502 
strangulated,   503 
symptoms,  503 
seat  of  structure,  504 
treatment,  504 
taxis,   505 
herniotomy,  506 
artificial  anus,  508 
resection  of  the  bowel,  509 
femoral,  511 
anatomy,  511 
symptoms,  513 
reducible,  515 
irreducible,  515 
strangulated,  515 
umbilical,  519 

treatment     of    strangulated, 

522 
treatment,  521 
operation  for,  522 
radical  cures  for,  524 
coverings  of  inguinal,  479 
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Hernia — Continued — 
size  of  inguinal,  480 
varicocele,  difEerentiatedfrom, 

481 
hydrocele,  differentiated  from, 

481 
hematocele,      differentiated 

from,  482 
ventral,  527 

epigastric,  527 

lumbar,   527 

treatment,  528 
ischiatic,  528 
obturator,  528 
pudendal,  529 
perineal,  529 
vaginal,  529 
phrenic,  530 
Hip-joint  disease,  269 
etiology,  269 
pathology,  270 
abscess,  279 
ankylosis,  279 
deformity,  273 
fever,  278 
lameness,  273 
night  cries,  278 
symptoms,  273 
diagnosis,  280 

differential,   282 
prognosis,  255 
treatment,  286 
diagnosis  of  abscess,  282 
excision,  290 
injections,  290 
Hip-joint  disease — 

differentiated  from  sacro-iliac 

disease,  335 
from    periarticular    affections, 

282 
from    lumbar    Potts'     disease, 

283 
from    congenital    dislocations, 

283 
from  infantile  paralysis,  283 
from  hysterical  affections,  283 
Hip- 
congenital  dislocation  of   the, 
125 

etiology,  126 

pathology,  127 

symptoms,  128 

Nelaton's  test,  128 

diagnosis,  129 

treatment,  129 
mechanical,  130 
operative,  130 
tenotomy  for,  130 
History   of   tuberculosis   in   joints, 

233 
Hiatus,   errors   to  produce   in  em- 
bryo, 65 


Hydrocephalus,   errors  to  produce 

in  embryo,  80 
Howe's    operation    for    exstrophy, 

70,  71 
Hyperasthetic  spine,  165 
Hysterical     affections     differenti- 
ated from  hip  disease,  283 
Hysterical     affections     differenti- 
ated   from    knee-joint    disease, 
306 
Hysterical     affections     differenti- 
ated   from    ankle-joint    disease, 
324 
Hydrocephalus,   81 
Hydrocephalus,  chronic,  355 
Hydrocele,  61 
Hydrocele,  diagnosed  from  hernia, 

481 
Hypoblast,  27 

Hypertrophy,  congenital,  31 
Hypertrophy  of  middle  finger,  34 
Hydrated  cysts,  61 
Hypospadias        and      hermaphro- 
dism,  98 
balanic,  98 
penile,  98 
scrotal,  98 
perineal,  98 

Illustration  of  meningocele,  78 
Iliac  abscess. 
Imperforate  anus,  114 

diagnosis,  114 

prognosis,  114 

treatment,   115 
Incomplete  epispadias,  95 
Incarcerated  hernia,  471,  502 
Infection — 

in  the  -wrist- joint,  345 

in  joints  following  sprain,   222 

in    joints    following    acute    ar- 
thritis, 225 

in  joints,  tubercular,  233 

mixed,  in  joints,  239,  241 

in  hip- joint,  270 
Inguinal  hernia,  470,  475 

oblique  or  indirect,  475 

direct,  475 

congenital,  475 
Inguinal   rings,   formation   of,   476, 

478 
Infectious      disease,     as     causing 

arthritis,  225 
Influenza,  as  causing  arthritis,  22  6 
Infantile   paralysis,   differentiated 

from  hip  disease,  282 
Infantile  spinal  paralysis,  379 
Inflamed  hernia,  471,  502 
Inflammation       causing       talipes 

equinus,  402 
Infants,     tuberculosis     in     joints, 
236 


INDEX. 


539 


Injection,  in    ankle-joint    disease, 
326 
of  iodoform  emulsion  in  knee- 
joint  disease,   313 
for   tuberculosis   of   joints,    244 
for  hip-joint  diseases,  290 
treatment  for  hernia,  488 
Irreducible  hernia,  471,  501,  515 
Ischiatic  hernia,  528 
Intestine,   strangulation  of,   with- 
in the  abodmen,  530 
Iodoform  emulsion,  for  injection  in 
wrist-joint  disease,  346 

for     injection     in    ankle-joint 

disease,  326 
for  injection    in  hip-joint    dis- 
ease, 290 
for    injection     in     abscess     of 

knee-joint,  313 
for  injection  in  Potts'  disease, 

174 
for  injection  in  arthritis,   231 
formula  for,  244 
Ischiopagus,  47 

Joints — 

anatomical     construction     of, 
217 

contents,  218 

chronic  rheumatism,  247 

disease  in  general,  217 

movement  of,  218 

movable  bodies  in,  255 

neuropathic    disease    of,    251 

nodosity  of,  247 

structures  of,  217 

synovial  membrane,  217 

synovia,  218 

those  liable  to  injury,  217 
Joint      degeneration      in      chronic 

rheumatic  arthritis,  248 
Joint  disease — 

ankle,  321 

ankylosis  in,      261 

arthritis,  chronic,  247 

astragalo-calcaneal,  329 

elbow,  431 

feet,  329 

hip,  269 

knee,  301 

mediotarsal,  329 

joint  movement  in,  218 

metatarso-phalangeal,  329 

schapo-cuneiform,    329 

sprains,  219 

sacro-iliac,  333 

shoulder,  337 

tubercular,  233 

wrist,  329 
Jury-mast  for  Potts'   disease,   171 


Knee-joint  disease,  301 

etiology,  301 

pathology,  301 

symptoms,  302 

diagnosis,  304 

differential,  306 

prognosis,  307 

treatment,   307 

abscess  in,  304 

amputation  for,  318 

ankylosis,  318 

tenotomy  for,  319 

deformity,  304 

excision  for,  314 

bony  ankylosis  in,  319 

injection     of     iodoform     emul- 
sion in,  313 

lameness  in,  302 

mechanical  apparatus  for,  310 

plaster  bandage  for,  308 

pain  in,  303 

recumbency  for,  312 

swelling  in,  304 

Thomas'  knee  brace  for,  311 
Knee-joint,  congenital  dislocation 

of,  131 
Knock-knee,  369 

symptoms,  371 

diagnosis,  371 

treatment,  371 
mechanical,  372 
expectant,  372 
operative,  372 

caused  by  paralysis,  382 
Kocher's  operation  for  hernia,  498 
Kyphosis,  145,  207 

etiology,  207 

pathology,  208 

symptoms,  208 

diagnosis,  208 

prognosis,  208 

treatment,  208 

Lameness — 

in  ankle-joint  disease,  322 

in  club-foot,   409 

in  hip-joint  disease,  273 

in    joint    disease    of    the    feet, 

in  knee-joint  disease,   302 

in  sacro-iliac  disease,  334 
Laminectomy,  175 
Laryngismus  stridulus,  357 
Laparocolotomy,  119 
Lateral  curvature  of  the  spine,  177 

etiology,  177 

pathology,  181 

symptoms,  186 

diagnosis,  189 

prognosis,  192 

treatment,  192 

disturbance  of  equilibrium, 
178 
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Lateral  curvature  of    tlie    spine — 
Continued — 

habit,  as  causing,.  178 

-vv^eakness,  as  causing,  177 
Liganientuni  teres,  rupture  of,  270 
Ligaments  in  joints,  217 
Ligaments,  division  of,  in  talipes, 

432 
Lordosis,  211 

etiology,  211 

pathology,  212 

symptoms,  212 

diagnosis,  212 

prognosis,  212 

treatment,  212 

in  rickets,  355 
Location   of    the    meatus    in    epis- 
padias, 96 
Lumbar     abscess     in     Potts'    dis- 
ease, 156 
Lumbar  hernia,  527 
Lund's  operation,  436 
Lymphatic  naevus,  58 
Lymphangioma,  58 
Lymphoid  celled  tubercle,  241 
Manipulation  in  talipes,  426 
Management  of  operation  in  epis- 
padias, 97 

Maternal  impressions,  29 
Mace-wen's  operation,  373 
Malformation  in  general,  27 
etiology,  27 

mechanical  influence,  28 
natural  impressions,  29 
heredity,  29 
beginning,   27 
embryonic  period,  27 
deviation   from   normal   devel- 
opment, 27 
Malformation    of    the   rectum    and 

anus,  113 
Malum  senile,  247 
Malgaigne's  test  for  ankylosis,  263 
Meatus      urinarius,    formation    of, 

in  embryo,  95 
Mechanical    influence    in    experi- 
mental teratology,  28 
Mechanical    influence    in    malfor- 
mations, 28 
Mechanical    apparatus    for    knee- 
joint  disease,  310 
Meningocele,  78 
diagnosis,  78 
prognosis,  78 
treatment,  79 
illustration,  81 
Measles,  as  causing  arthritis,  226 
Mesoblast.  27 

Medio-tarsal  joint  disease,  329 
Metatarso-phalangeal     joint     dis- 
ease, 329 


Metatarsalgia,  451 

etiology,  451 

symptoms,  451 

diagnosis,  451 

prognosis,  452 

treatment,  452 
Mixed  infection  in  joints,   239,   241 
Monster,  21 

definition,  21 

double,  47 
Mother's  marks,  56 
Moles,  56 
Monstrosity,  21 
Movement     exercises     for     lateral 

curvature,  193 
Morbus  coxarius,   269 
Monoplegia,  376 
Morton's  disease,  451 
Movable  bodies  in   joints,  245,    255 

source,  255 

symptoms,  256 

diagnosis,  257 

treatment,  257 
Multiple  paralysis,  377 
Muscle  groups  in  talipes,  396 
Muscles   and  tendons   in   equino- 

varus,  419 
Muscular   stiffness  in  Potts'    dis- 
ease, 151,  161 
Muscular     paralysis,     pseudo-hy- 

pertrophic,  385 
Muscles     substituted     in     paraly- 
sis, 413 

Neevus,  56 

arterial,  56 
capillary,  57 
lymphatic,  58 
venous,  57 
Neuropathic  disease  of  joints,  251 
Nelaton's   test  in   congenital   dis- 
location of  the  hip,  128 
Nervous   symptoms  in  phymosis, 

108 
Nicoladoni's,  operation,  413 
Night    cries    in   hip-joint    disease, 

278 
Nutrition  incongenital  atrophy,  43 

Oblique  inguinal  hernia,  475 
Obturator  hernia,  528 
Occlusion  of  the  rectum,  113 
Occlusion  of  the  rectum  at  some 

distance  above  the  anus,  118 
Origin  of  monsters,  47 
Origin  of  elephantiasis,  36 
Orthopedic  surgery,  19 

definition,  21 

derivation,  19 

division,   21 

historj^  19 

practice  of,  20 
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Oscheocele,  471 
Osteoclasis  for  bow-legs,  368 
Osteoplasty  for  cleft-palate,  92 
Osteosarcoma   differentiated   from 

knee-joint  disease,   306 
Osteitis  of  the  hip,  269 
Osteitis  of  the  spine,  145 
Osteotomy  for  bow-legs,  369 
Osteotomy  for  knock-knee,  372 
Osteotomy  for  ankylosis  of  the  hip- 
joint,  298 
Oxygen,      restricted,      in      experi- 
mental teratology,  28 

Pain  in  hip-joint  disease,  277 
Pain  in  knee-joint  disease,  303 
Pain  in  ankle-joint  disease,  323 
Paralysis — 

definition,  375 
infantile  spinal,  379 
etiology,  379 
pathology,  379 
symptoms,  381 
diagnosis,  382 
prognosis,  382 
treatment,  382 
as   causing  lateral  curvature, 

179 
as  causing  talipes  valgus,  439 
in  equino- varus,  421 
in  Potts'  disease,  155 
in  talipes  equinus,  401 
pseudo-  hypertrophic     muscu- 
lar, 385 
Paraplegia,  376 
Paralytic  torticollis,  198 
Paralytic    contraction    of   the    fin- 
gers, 460 
Palmar  club-hand,  132 
Palsy,  375 
Pelvis,   tilting  of,   in   hip  disease, 

276,   277 
Penile  hypospadias,  98 
Perineal  hypospadias,  98 
Perineal  hernia,  529 
Periarticular    disease,     differenti- 
ated   from    ankle-joint    disease, 
324 

from     congenital      dislocation 

of  hip,  283 
from  hip  disease,  282 
from    infantile    paralysis, 
from  knee-joint  disease,  306 
from  Potts'  disease,  382 
from  rheumatic  arthritis,  306 
from  sacro-iliac  disease,  382 
Permanent     deformity     in     Potts' 

disease,  157 
Pes  contortus,  395 
Pes  planus,  437 
Pes  cavus,  445 
Pes  plantaris,  445 


Phrenic  hernia,  530 
Phelps'  operation,  434 
Phymosis,  107 
Pigeon  breast,  355 
Pigmented  naevus,  58 
Plaster  of  Paris  jacket  for  lateral 
curvature,  196 

for  Potts'  disease,  170 
Plaster  of  Paris  bandage  for  equi- 
no-varus,  433 

for  knee-joint  disease,  308 
for  talipes  equinus,  407 
Plaster    of    Paris    cast    for    ankle- 
joint  disease,  325 

for  movable  bodies  in  joints, 

825 
for     shoulder- joint     disease, 

340 
for  sprains,  222 
for  wrist-joint  disease,  346 
Plantar  fascia,   division  of,  446 
Poliomyelitis,   acute,  379 
Polydactylism,  50 

treatment,  51 
Portwine  marks,  56 
Potts'  disease,  145 
etiology,  145 
pathology,  147 
symptoms,  149 
diagnosis,  159 
prognosis,  165 
treatment,  167 

appliances    (corsets    and 

braces),  169 
constitutional,  176 
operative,  174 
recumbency,  167 
abscess  in,  155 
attitude  in  cervical,  159 
attitude  in  dorsal,  160 
attitude  in  lumbar,  160 
constitutional   disturbance 

in,   157 
differential  diagnosis,  164 
from     periarticular    disease, 

283 
from  hyperesthetic  spine,  165 
from  sacro-iliac  disease,  335 
from     hip     disease,  164 
from  rickets,  164 
early  deformity,  162 
early  symptoms,  150 
location  of  pain  in,  162 
muscular  stiffness  in,  151,  161 
pain  in,  154,  162 
paralysis  in,   155 
permanent  deformity  in,   157 
spinal  curvature  in,  152 
tests  for  differentiation  of,  164 
Practice  of  orthopedic  surgery,   20 
Preparation  for   opening   a   tuber- 
cular abscess,  243 
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Prepuce,  adherent,  107 

treatment,  109 
Professional  scoliosis,  178 
Progressive  musuclar  atrophy,  389 
Proliferating  arthritis,  247 
Proportions  of  the  body  ingiants,  31 
Psoas  abscess, 156 
Pseudo-hypertrophic         muscular 

paralysis,  385 
Pudendal  hernia,  529 
Pyaemia   as    a   cause   of   arthritis, 

225 

Rachitis,  351 

Rachitic  rosary,  355 

Rachitic  spine,  164 

Radial  club-hand,  132 

Radical  cure  of  hernia,  491 

Radical  cure  of  umbilical  hernia, 
524 

Rachipagus,  47 

Railway  spine,  165 

Rectum  and  anus — 
malformation,  113 
absence  of  lower  part,  115 
occlusion  of  lower  part,  113 
stenosis  of,  120 
terminating  in  fistula,  119 
treatment,  121 
occlusion,  113 

Recumbency     treatment     for  hip- 
joint  disease,  286 

for  knee-joint  disease,  312 
for   Potts'  disease,  167 

Reducible  hernia,  470,  515 

Reel  foot,  416 

Reeves'  operation,  412 

Retropharyngal  abscess  in  Potts' 
disease,  157 

Restricted  oxygen  in  experimental 
teratology,  28 

Resection — 

for  ankle-joint  disease,  236 

of  the  astragalus,  436 

for  bony  ankylosis,  319 

of  the  bowel  in  hernia,  509 

for  elbow-joint  disease,  343 

for  hip- joint  disease,  290 

for  halux  valgus,  456 

for  knee-joint  disease,  314 

for  shoulder- joint  disease,  341 

for  tuberculosis   of   joints,    246 

for  wrist-joint  disease,  346 

Rhachitis,   351 

Rheumatic    arthritis,    chronic,    247 
etiology,   247 
pathology,  247 
symptoms,  248 
diagnosis,  249 
prognosis,  249 
treatment,  249 
joint-degeneration,  248 


Rheumatic  arthritis,  differentiated 

from  knee-joint  disease,  306 
Rheumatic  arthritis,   acute,   225 
Rheumatoid  arthritis,  247 
Rickets,  congenital,  138 

etiology,   138 

pathology,  138 

symptoms,  138 

treatment,  139 
Rickets,  351 

definition,  351 

etiology,  351 

pathology,  352 

symptoms,  352 

diagnosis,  358 

prognosis,  358 

treatment,  359 

complications,  357 

as    causing   lateral  curvature, 
179 

as  causing  talipes  valgus,  439 
Rotary  lateral  curvature,  177 
Round  shoulders,  207 
Rudimentary    prepuce,     in     epis- 
padias, 96 
Rudimentary    tissues    in    hypos- 
padias, 99 
Rupture,  471. 

Rupture  of  the  ligamentum  teres, 
269 

Sacro-iliac  disease,  333 
etiology,  333 
pathology,   333 
symptoms,  333 
diagnosis,  333 
prognosis,  335 
treatment,   336 
differentiated  from  hip  dis- 
ease, 282 
differentiated   from   Potts' 
disease,  335 
Sacro-coxitis,  333 

treatment,   491 
Sac,  the  hernial,  472 
Sacro-coxalgia,  333 
Sayre's  suspension  apparatus,  171 
Scarlet  fever  as  causing  arthritis, 

226 
Scrofulous  or  strumous  joint-dis- 
ease. 
Sciatica,  differentiated  from  sacro- 
iliac disease,  335 
Scoliosis,  177 

professional,  178 
static,  179 

caused     by    paralysis,  382 
in  rickets,  355 
Scrotal  hypospadias,  98 
Scrotal  hernia,   471 
Scapho-cuneoform    joint    disease, 
329 
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Septiceeniia,  as    causing  arthritis, 

225 
Sexual  desire  in  epispadias,  96 
Sexual     impulse     in    hermaphro- 

disni,   105 
Shoulder,    congenital     dislocation 

of,  131 
Shoulder-joint  disease,  337 
Slitting  the  prepuce  in  phyniosis, 

110 
Source      of      movable     bodies      in 

joints,  255 
Spina  ventosa. 
Sprains,  as  causing  joint  disease, 

219 
Spinal  cord,  absence  of,  73 
Spinal  cord  in  spina-bifida,  75 
Spina-bifida,  74 
dura  in,  75 
errors  to    produce,  in    embryo, 

73 
treatment, 
Spondylitis,  145 
Spine — 

tuberculosis,  145 
caries  of,  145 
osteitis  of,  145 
curvature  of,  152 
traumatism    as    causing    dis- 
ease of,  145 
pathology  of  disease  of,  147 
rachitic,  164 
hyperesthetic,  165 
railway,  165 
braces   tor,  170,    171,    172,    173, 

195,  203,  204 
lateral    curvature  of, 
Special    curvature  in    Potts'   dis- 
ease, 152 
Spastic  torticollis,  197 
Spastic     contraction     as     causing 

torticollis,  197 
Sprains — 

causes,  219 
symptoms,  220 
diagnosis,  221 
prognosis,  222 
treatment,  222 
electricity  in,  223 
operative,  223 
Sprain  fractures,  220 
Spurious  hermaphrodism,  102 
Static  scoliosis,  179 
Staphylorrophy, 
Stenosis  of  the  rectum,  120 
Strangulated  hernia,  471,   503,515, 

516 
Strangulated   hernia,    appearance 
of      gangrene    of    the    bowel    in, 
507,  508 
Strangulated  umbilical  hernia,  522 


Strangulation     within     the     abdo- 
men, 530 
Structures    of    joints    liable    to    in- 
jury, 217 
Supernumerary  parts,  50 
Suppurative  arthritis,  225 
Syndactylism,  51 

treatment,  51 

operative,  52 

Didot's  operation,  52 
Syndesmotomy,  432 
Synovial  membrane,  218 
Synovia,  218 
Synovitis,  acute,  225 
Syphilis,  congenital,  139 

Talipes — 

congenital,  135 

general  consideration,  395 

classification,  395 

muscles  in,  396 

arches  in,  397 

equinus,  399 

morbid  anatomy,  399 

etiology,  401 

diagnosis,  403 

progiiosis,  404 

treatment,  404 
calcaneus,  409 

morbid  anatomy,  409 

etiology,  410 

diagnosis,  410 

prognosis,  410 

treatment,  411 
cavus,  445 

morbid  anatomy,  446 

treatment,  446 
decubitis,  422 
equino- varus,  415 

etiology,   421 

diagnosis,  423 

prognosis,  424 

treatment,  426 
operative,  429 
varus,  415 
valgus,  437 

morbid  anatomy,  438 

etiology,  439 

diagnosis,  440 

prognosis,  441 

treatment,  441 
Tabetic  foot,  253 
Tarsotomy,  435 

Tarsal  osteotomy,  435 

Tarsectomy,  435 

Taxis,  505 

Tenotomy — 

of  tendo  Achilles,  405 
for  equino-varus,  429 
of  the  tibialis  anticus,  430 
of  the  tibialis  posticus,  431 
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Tenotomy — Continued — 

of  tlie  extensor  longus  policis, 

432 
of  tlie  perineal  tendons,  443 
of  the  plantar  muscles,  446 
for   contraction  of   the   fingers, 

464 
for  ankylosis  of  the  knee-joint, 

319 
for   ankylosis  of   the  hip-joint, 

298 
for  congenital  talipes,  135 
for     congenital     dislocation  of 
the  hip,  130 
Tendonus  irritation,  498 
Tendon  lengthening  for  club-hand, 

134 
Tendon   lengthening    for    contrac- 
tion of  the  fingers,  464 
Tendon  shortening,  412 
Tendon  transplanting,  413 
Telangelectasis,  56 
Teratology,  experimental,  27 
Tests  for  differentiation  of  Potts' 

disease, 
Thomas'  collar  for  torticollis,  204 
Thomas'  knee-brace,  311 
Thermic      variation      in      experi- 
•^  mental  teratology,  28 
Tilting    of    the    pelvis    in    hip  dis- 
ease, 276,  277 
Torticollis,  197 

pathology,  199 
diagnosis,  201 
prognosis,  201 
treatment,  202 
traumatic,  198 
brace,  203 
etiology,  197 

habitual  faulty  position  in,  197 
spastic,  197 
Traumatic  torticollis,  198 
Truss  for  hernia,  487 

for  umbilical  hernia,  521 
for  ventral  hernia,  528 
Tuberculosis — 
of  joints,  233 
etiology,  233 
pathology,  234 
symptoms,   237 
diagnosis,  240 
prognosis,  241 
treatment,  242 
operative,  243 

aspiration  for,  244 
amputation  for,  246 
injection  for,  244 
history,  233 
in  joint  disease,  233 
of  the  hip  joint,  269 


Tuberculosis — Continued — 

of  the  knee-joint,  305 

of  the  spine,  145 

of  the  wrist,  345 
Tubercle — 

lymphoid-celled,  241 

mixed  lymphoid   and     epithe- 
ial,  241 

epitheial  and  giant-celled,  241 
Tubercular  abscess  in  Potts'  dis- 
ease, 156 
Tubercular  necrosis,  235 
Tubercular  osteitis,  301 
Tubercular  synovitis  of  the  knee, 

301 
Tubby' s  operation,  413 
Tumor  albus,  233,  301 
Tumors,  congenital,  55 
Typhoid  fever  as  causing  arthritis, 
226 

Urethral  fistula,  101 

Ulceration  of  the  soles  of  the  feet, 

253 
Umbilical  hernia,  470,  519 

Vaginal  hernia,  529 

Valgus  plates,  442 

Variola  as  causing  arthritis,  226 

Varcocele  diagnosed  from  hernia, 
481 

Velpeau's  dressing  in  shoulder- 
joint  disease,  339 

Ventral  hernia,  527 

Venous  naevus,  57 

Vermiform  appendix  in  strangu- 
lation of  the  bovs^el,  530 

Vermiform  appendix  in  femoral 
hernia,  515 

Vertebral  arches,  74 

Vertebra,  congenital  dislocation 
of,  130 

Volkmann's  seat,  193 

Wasting  palsy,  389 

Weakness    in    lateral    curvature, 

177 
White  swelling,  233 
White  swelling  of  the  knee,  301 
Willits'  operation,  412 
Wry-neck,  197 
Wrist-joint  disease,  345 

symptoms,   345 

treatment,  346 

Y-incision  for  talipes  calcaneus, 
412 

Z-shaped  method  for  talipes  cal- 
caneus, 413 
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